esp@cenet - Document Bibliography and Abstract 



1/1 : 



SEMICONDUCTOR STORAGE DEVICE 

Patent Number: JP1 0222985 
Publication date: 1998-08-21 

lnventor{s): SATO YOlCHI; MIZUKAMI MASAO 

Applicant(s): HITACHI LTD;; HITACHI VLSI ENG CORP 

Requested Patent: jpi 0222985 
Application Number: JPI 9980074916 19980309 
Priority Number(s): 

IPC Classification: G1 1 C1 1 /41 2; G1 1 C1 1/41 9 

EC Classification: 

Equivalents: 

Abstract 

PROBLEM TO BE SOLVED: To reduce a write current of a static RAM and stabilize a write operation 
exclusively using an input/output node of the latch of the memory cell for the input node or output 
node by simplifying the data line forming the memory array and isolating the write path and read path. 
SOLUTION: The corresponding data line Dq is coupled, via the write row selection control 
MOSFETQ52, to the input node of the latch formed by cross- connection of a couple of CMOS 
inverter circuits N18 and N19. Moreover, the output node of latch is coupled to the conresponding data 
line Dq via the read row selection control MOSFETQ53. The gate of the write row selection control 
MOSFETQ52 is coupled to the corresponding write word line WXwp, while the gate of the read row 
selection control MOSFETQ52 is coupled to the corresponding read word line WXrp. Thereby, a drive 
capability of the inverter circuit can be lowered to stabilize the write operation. 
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±13 7^- ^J' {c b T ^ n i: ¥ t M S ^ n S aiS 

fc:iSg-&^tT,-5 ^ 1 ©M 0 S F E T i:. 
±13^ «3^f^O-:3&©Atii;ti-^- F fc^iS-r?)±!35^-^' 
l^i:®K{c±IB^ 1 ®M0 S F E T i:i£?y^i5^lCaS!tt 5. 

^ 2 M 0 S F E T i; 5 $tf O T- S t ®t i: f 5 

itsRJi 1 (o^mmmmm. 

fg5^f(±lbffl7-K#*fc. 

•7 - K i: a:25£ b -C EB $ n S A- «: S 7^- ^ 

^tr^^ UTlx-r^MOib, 
±fBp< >; -tr;l/0^^^^tl{i^ 
-^^C-f >;'^-^'tllI^®A:^i:til:tii:#^^jt)^$nT 

±IB5 y5^®-:&OAai±;^-Ki:Mii5-rs±l37^-^' 
iSi:®H{;aS;(te,n^0y- FAs^jS-r2)±gB»§ji»^ 

Ki^tiig-&gftl§^ 1 ®M0 S F E T i:. 
±l3v -vf^-OT^fei^CXai^iy- i:«J5t-2)±IB7'-^' 

ffl -7- Ki^Hifg^^iX 2 ® M 0 S F E T> *t 5 ^ 
^^tBbflay-h•Sli:^ 

-7- Hi^i:it2X b-CiaS^nsffilS^fiP^'feS^gji^ 
±fB«S3itf»*tffl7?-^'i^2iV0c5?*^tBbffl7^-^^(c^/S 

:&tFasc?^ Y ^7 - h-«ii:®2:5;^c^&?«iciaa 
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±137 ^vf^®-7^® Am:^>^ - K i:^Ji&-r5±IB«&32s 

mm^ik^m^y- vm^^-^^n?>m i ®mo s f e t 

±13^ -:'5^0-*® Atti;^3>'- K i:Mi&t--5±§B»tii 
i^;iffl7=-^')ai:®rai::^ite.n. ±i3»l®M0SFE 

10 Ti:ie?"jB^{c$n-r€®y-b*s«ji6-r2>±iB«§ji 

±13^ •v^®ft!i:5®Atli:'3y- J:^*l*;-r2.±I3^^a 
bffl7*-^5'i^fc®HJcl9:{:J-t.ti^0'!/"- hifiMm-t^± 

.±IB^ •;'^®ffe::5®Aai;^)>'- Ki:«J^^-rs±§BSSa!^tti 

\^m^-ii>utcofsvim\^^n. ±83^3®mosfe 

bffl Yy- Ki^lCiSS^SnsB 4 0MO S F E T 
20 ^d:5^i:^!^iiT?.i|i^i*13tE^e. 

Scifj^abffly-Ki^i:, 

±tBitlS^**^f>'&:S*tjii«*^ffl'7-Ki^2iZ/f®g5^('tBbffl . 

ii. ■ ' 

±135=^-^5' if«C^JSb-C^ni:^ffl;:3^fi$n5ffi8!tA^ 
?.&5Y9-h-«li:s 

O^aiSiP^'&S Yy- h-ifai:03S^^fc*&?«K:iag$n 
b, 

±13^ * •fe;i/®-?-n-?'ntts 

±mm 1 OM 0 S F E T OfteJffi i: ±135' ^y^<D-:^(DX 

m^n^m'y- Kf^icje^^ns^ 2®mo s f et 

40 

±mm 1 OMO S F E T©fte4Si:±f37 >;'5^®ftb7^® A 
tli:^?^- Ki:cDK{^KItf>*i^®y- h*s^)iBt-S±l3 
K^^Hi bffly- 3 ®M0 S F E T i: 
t. * 5 :i i: S^t^i: -r 5 it^^fl^IBtt^a. 

^^^^tmbffl'7-^•||i:^ 

±l3ffilS^*» ?> JSt S » § a^ffl U - YmRUl^^Bi bffi 

■7- \'Utm.ss.\yxmm.^mmmtf^i3i^y'-i'm. 

50 ±iB«g!(^*f,3&S'7-KifSi:«ifc*»e>'&i.7^-^'Mi: 
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±i3tf*iM0 SFETO >fc±l35^— ^J'fatCDPa 
nfc^l©MOSFETi:. 

n ^ 2 CD M 0 S F E T i: A- e> 3& 5 c i: * itt^ i: -r ^ i|t 
2!¥<*;i3{i^gc 

03S;^t:*&^^tt{clsa$ n-l. ffiiSip 6. ^ 5 ^ ^ U 
±13>«^ U •fe;l'®-^i^etv{±^ 

^^^^ V-x*s^flfe$nfeti*iMOSFETi:. 
±83ti*lM OSFETCb'V^Vi: ±!3Ma^m bffl 5^- 

i^fCig-^^ tlfz^ 1 ®M O S F E T i:, 

±13^ >;'f^CD{ft*® AtiJ±»y - K i:±l3»&ji5f^ffl7=- 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ±13:^^7' >f >;/i'MRAMt:*3VAT> 
•J T V-f S p{ ^ U -b: ^ {S 0 

1 9o^^';-fe;i/Mco oc■ft«bT5^$^^?><to^;^ 
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— ^© C M 0 S 'I' >>'^•-^ H^N 3 0 SJ>*N 3 1 t^tLm. 
mm^ilXi3i?> (ZZX: ^ajX-S-f HISSN 3 0 

®A:tjig?*S'r>>'N'-^iaKN3 1 OtB±»iS?{;iig^$ 
^^^ |sIB§{C^>y^-^5'[llliSN3 0CDttS±;^^^A5■Y>>'^- 
;J'|llE&N3 l®A:tj4SS?^tCig^$ni)tt«§* 'WV/N-- 

. {;B&-r5. .WTIslfil) ^^>5^i:^ dtlt)©^ >y5^®-?>f 

(Dxmti^-YtMm-t^mmy'—i^nDo - /do- 

10 ■r5'7-Kif§WX0~WXmtC^til^-&^nS— ^©fr 
jimWMOSFETQS 8 T^Sr^tf. 

U-fe;i/ii, *tJc;t-5'7-HilSWX0~WXmAstR-agfc 

j\^U^;\^t^ix^ztX'. ff*{41-«:t>*.n+ l{ffl# 
(sit-^^jlSiR^n, ^©^*.©Hffl*5x 

[0 0 0 4] t), ci®;^^$'7^>f 'y^J'MRAMfH:, 

eiSis<j 1 18^$ tifc 1 (ffl© ^ ^ u -fe ^i/i^ (t n s 

20 T% |5]— ©fftiBa^tv2>n+ l<i©^^-U-fe;i'As-^ 

DO -/D 0~Dn -/DnJCfi, StR^nfe^^ U-fe 

©fci{)^ h©i3S5=-^<£|5lB#CAt±5:*j-r 
SV^■bt9)S^b^^/ h^figCX^T^-f ^y>MRAM^ci3V^ 

m.mmmM\:,^m-fz-mti3i^x^^?>o 

[0 0 0 5] 112 OtcJi^ ±13:^^$' 7^ -f ^y^MRAMCO 

is.mmmMt^m^—^(D^mi^\^xmm^nt;i^-m 
nm^^VTv^(DmmmifiSii^m^^-^tix\,^^, -f 

30 >A-^[eI^N3 OJRtJfNS lipe.*57-:'5^©— M© 
Atii:^>-Hi:Mf&t-S*i1ir^-<5'JSDq -/Dqi:© 
{i. ±fi3ff iii»^$WM OSFETQ86 RXfQ 8 7 
i:lS5'JJi$^{C> 5iJMtf^SiJ»M0 SF ETQ 8 SSU^Q 8 
9*s^(t?>tl.5o M0SFETQ8 6St>*Q8 7©y- 

Yi±. Mm-r^xu-Ymv^xprn^^^mm-^^ti. n 

-i7T>*lx;^{ziJ6ofcfT#{a©Mtf?^SJt?.. IsJflltx M 
0SFETQ8 8&rPQ8 go-y— h{i^ *r^Bf5Y'7 

fe?iJ*{a©3llR?&S{ti.. ^©ig*s .±l3D.i;TKU;^ 
40 !6tC)WC*^AT KU;^t:ioTJi^$-tl5 HS©;^^ 
U-fe;!/©*^*^, p^^^S■ri.ffi«7^-^i®D q -/Dq^tC 
;:^^7^'f >yi'^RAM©^tf^tilUa 

0-8 5 5 3^&al|^r|3«$^^•CV^So 
[0 0 0 6] 

M«<b?ni^ttse<b^ns©tci:*>;&oT, ctiizmm 
50 -h^b^^xsMffiiicfes. ^mmm^^^. 112 it:^ 
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-ft-li^ ^^:';-t;i'$)fct)-&tM 2fliCDM0SFETAS 

q -/DwqSl^Drq • /D r q;fe e)i;^ic Yy— 
WYwqStfWY r q^Tb^i^SiiJfeS. -^©jgS^ 

[0 0 0 7] ZtHZMm-t?>tzlsb. ±fS#&^6 0-8 10 
5 5 S^&fET-tt, $e>{Cs ffiMT^-^J'JfSDwq • /D 
wqSlFDrq • /D r q^^g^gg-TS 2 ?IJ®^ ^ U -fe 
;i/T-^t^ b, * fcff 5lJ;?$WM OSFETQ90~Q9 

b-rt), -K^pt^^'J-fe;!/**:?? 1 Ofll©MOSFETAS 

[0 0 0 8] ci©%HB<bge5», ■E^^«m*)<bstj*v>f 
©iti^i$:i3is^e&ti«b, cntcisbfe^?!®^^'; 

M41tfit-?>:»^«lftS««®S&^«^®fSiiSS±»ft 30 

t;^ ms *^ f> f> j& 5 T- 5 -5 « 
[0 0 0 9] 

^BJ®-5t.ftSfi<]'5:t©©ta5<fe®#tlJiH^fti{S, T 
i3©il!3T-$)-5o «J'^MRAM^© 
p(^'J7'l/^5£:i«BS,-ra7=-^^S:#-'fbb. C:n?>© 

jL> KM®-t>;^7'>7'4. ass? 7— M®-b>^llIE& 

[hISS®^^S*kX:^^- b-ii^®SteX:^y- K i:©Fa 
{c, ^tilT^— ^5'i^©^-\'-£^->iT^©U-^;i'$-BtB«j 

[0 0 10] ±f3bfe#g!^c<^;^^^^^ ^^^T^-f ^^^^sr 

AM©K«^fcBbSSS*^b<iJ«b-oo, pt^UT'U'r 50 
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fe!3®BTSMOSFETa%giJ®T-§5, *fc, t^— 

i^©^— fbtcii^ bipos^l&'f'^ b a 5 > > b* 
S®-b>;^r>7-4liab> y^^j'v^-r «>^MRAM^® 
T^-^j'i^o^-Yb^lijfr-SSo ^®i^«. XiJ'T^'f'y 
i'SRAM©fsria«;bfb;RufU"f vpummmiom 

'><&H«3. ;^^7^'f ^yi7mRAM:&}glB1-2):;^*a«tiS 
««|DlSS^S^©{£JiS@:t;{bsmg3;^ h^b?&E5^ 

[0 0 11] 

y.^^^ 'i/^MRAM®— l5ffiW®:?'D';'^lI*^^^*x 

TV^5o Sfes ^IJCIi, 03®>^^5'5^W' >J'i'MRAM 
®p{^ 'JTU'I' MARYS tit* <y5=-C SW®— 

^^£^?'l©0SSlatf7^$i^^ ia2lc{i, -fevxrvrSA 
h7'>7'WA®-j|5E0iJ®[ilESEIA*5^^?*x-rv> 
•So H4ttt, ^3o;<i5'7"w 'Vi'MRAM® 

R A M©mgi ii i&f^oms^di t?t: -^-oif m^iftfi^-t 

[0 0 12]«:*3\ C®;^^'7=-'f ^yi'MRAMtt. #{C 
lHIES^^{i^ ;*;^WgfiS««ElE§^g®llI^^n^tv>fl& 

y.T®lIlfc:^3^^•r^ 5=--»'>^;i/ (/^^^j^y-b) asters 
mm.) T-fe5, ^i^^oftiD$n55:v^N5=-+>^;i/M 

liSS^) ©MOSFETiiEgiJbTS^N^tlSo i3^{Z 
f^$*xfc/(*> i^S13^0:t-n-M-§:*bTV^5, 

[0 0 1 3] ia3fe:i3V'>T, :L(D^mM<D:^i'=r-( ^yif 
SRAMti, 2#-hRAMi:$ 
n, •^®-o®7'^'-b;^;K— h{±v -^n-e-ixtftjio^jf? 
-hStF^^!)^ttSbjj^-bi:bT*ffl{b$n5o ^®5 

«IlISS^g®0S^$^^&v^HuS[HIKA^6^ «i&SiJWt# 

^AW0~AWk)!)S«tj&^tl.5, nmVL. SS^^Uib^- 
Mctt. 1tK:$iJPS$nfev^*s. ±f3fiii@[ll^*e>, e»j 
mmm^h S b n >:/ ^ {f^ C R *s#t«&$ 
$e>{ck+ 1 br<y b®fB*iabTHu;^ff^ARO~A 
Rk*s^l|&^tlSo ^^ticlb5J^-b4^?)tBi)^ix2>^3:?^ 

tti b<s^tt^ ^ti^-^ o u t i: bT. mm^mmm^ 

g®0^^n«:v^^©IIlSS(c#t*&^*iSo . 
[0 0 141 7.9^^ 'y^SRAM(i. i^tS'lta^tV'Si 
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R:at>*SSa^UJ bffl YT K l/X^n-y Y AD ^tf ^ 
-fe >::<T> 7*3 A:Rt>*v^— ^ aiiJ>'^* ^> 7 T D O B ^CBx. 

[0 0 15] p^^-UTU^'MARYfi. ItfC^JK^n^ 
EI 1 fcs^^nsiats 7X¥:&fBlK:WbTEg 
$n5m+ l*CD#^iia^^Xy— K^WXwO~WX 
wm (^1®X7— :5tf»S»^>i±ibfflX'7-Ki®W 
XrO~WXrm (^2©Xy-Ki^) gfeS 
ifi;5lRltWf btSeB^nS (n+1) /2*©S§ii 
a^f^fflT^— ^'i^Dwl;feV^bDwn (^ICDt^— ^M) i: 
n+ l^ro^a^^iaiUfflT"— ^!SDrO~Drn (^2® 
jitr^gjii^/ifflYy-Hi^WYwO-WYw 
n (^l©Y'7-KSa) i:;&$tfo 

[0 0 16] ±f3X'7-Ki^35ce>t>'C±fB7^-^?S:Rt;f 
YV— Fiil®2£ittc{i, (m+1) X (n+1) {icox 
^7=''f >yi'M;?<^U-fc:;i'MC 0 0 ~M C 0 nJ5:V^ UM C 

<^ ±IB»tji55(^fflX'7— h-i©WXwO~WXwmi:» 
ga^^fflY^— Fi^WYwO~WYwn:fee,OTw«§ii 

M©«§aa!^:^^-NtMiSb> ±83^i^/imLfflxy-K 

J^WXr 0~WXrm;5:e>tP{c:^«^fflUffl5=— ^J^D r 

[0 0 17] A'EVTU^MARYiimSS.-t^^^'eV 

C 0 OStl^MC 0 1 tf^SLT^^nS J;^lc:, 
CMOS'f V^'^— ^UKN l;Sr;fN2feSV^{iN3SU* 

^ >^^-^IIlESN20ttJ;biS^O^t3i*§-&^ix&y-h* 

A ^7 - K i: U T I? ffl f b ^ n S o 
[0 0 18]p]«{^. '1'>A-<5'IlIESNl©tB:f3JSg?t 
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[0 0 1 9] =&5'>y5^©A:*J>'-K{iv •&jia^ffl©3?iJ 
a^$iJfflM0SrETQ3 5X{iQ3 8 (|gl5©M0 
SFET) tCi^^^tl, $6{C«ta5!i^ffl©fTMlR^J» 
10 MOSFETQ39 (^12©M0SFET) S^/hU 
•r> ^i?fiS-rs»§iio!;^^7^— ^'«SDw 1 ^CV^bDwnlc: 
ig-^^nSo ±iHffjliRSiJfflIM0SFETQ3 9©'^'- 

Mic;-rsxy-K«iwxwo~wxwm{c-en^ 

JtJM^RffiiJffllM OSFETQ35 RZJFQ 
3 8 CD^— hilts MJiS-r5Y'7— Ki^WYwO~WYw 

n ^ n 5 o 

[0 0 2 0] OS t). dfflUJE^ijO^^UTU'f MAR 

20 aa^^fflT^-^J'i^Dw 1 JfcV>bDwnAs^gEl-S 23^JO^ 
^ ';-b;i/{Cj;oT^tW?n, fr^S^SiJffllMOSFETQ 
3 9 ds^^l-^-nP^t-SJ^JCffim^nS 2<li©^ t -fe 

M©;<^ 'J-fe;uAs^&CffilS{b^^iSi:i:*)fc, ?iJ:&lql 
©MSM^ifaSc AS ^ t B'M ^ ti S * © i: J5: 2. . 
[0 0 2 1]—:^, #^<>f^©tti:*3y— Sg««*aib 
fflM0SFETQ3 4y.{iQ 3 7 (^14©MOSFE 
T) (D^-Vizm-^-^n^o C:ne>©M0S¥ETQ3 

4j5tJfQ 3 7©v-;^{±lHll&©g?*«{4 (H 1 ©a:il^« 
30 E) izm-^^ix. ^©K^^>J±> ^5!^tBbffl©ff3M*? 
SiJffllMOSFETQS 3Xf*Q3 6 (^13OM0SF 
ET) ^^bTs MiS-rSSBtf^i'tBbfflT^'-cS'J^Dr 0~ 

Drn (B2®7=— ^'iia) -^n^n^-n-^tis. 

C©IIJE^»J©p«^';TU"rMARYT-{i^ =&5 
-^J'fvSDr 0~DrnCiiS^$n5. ^©iSS:^^ ^Ml" 

?>i^{^^ ^^!*'tlib«){^{3jc*,3&5^^ ';-t;u©«lt7^ 
-^©«fea^i»±r'§5fc», Mi^^^mbT^-^'^sy^ 

40 bftilT^- ^J' i^ffl 7* U — P {CM t- S SIJ 
PS*5^*»tt-5*)©i:'feS. 
[0 0 2 2] UTU'f MARY:&;^J5R-ri)*§ii*!*' 
fflXy-Ki^WXwO~WXwm{i. »gii(^ffiXTK 

^ns. |3]fl6{c:, ^^UTW^'MARY^^fiSit-SWSa'*^ 
aibfflXi7-HI|WXr 0~WXrin<i^ m^BihmX 

^fc^ns. »gao^fflXTKU';^7'3-yxADWt: 

50 TABW>Jp?,i+ 1 bT'^ h©F*3a57'KU':^ff^awx0 
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[0 0 2 3] mmi^. m^tl&\^mXTh*U7.7=:::i—yx 
+ 1 t:^> h©rtaJTKb:^{i^a rx O^-a rx it^m 

[0 0 2 4] ^tii^fflXrb'Uy^T^n-^^XADW 

a57'Fl/;^{i^awx0'-awx i=£7=^=i— Kb. MilS 
■r ^ • & ii^ffl X y - K^WX w 0 WX wm e<] 

7'Ku;^7^3-yXADR«. ±tB>5''Y^>^M^0x 
:3—VXADRli, ±f3P*3gBTKl/>^{i^arx 0-a 

rx 1^7=^3— Kb. nuBt^tk^ii^Lmx^^vmy^ 
[0 0 2 5] m^Th^mT Y\y:7.)^vy7 A^mi. m 

kH- 1 tr^v hCD^gii^T^KU^^ffi-^AWO-AWk^ 

awxO — awx j + 1 tf ^> hoi^rtaST'Kl^ 

;^{i-?-awy 0/-awy j $:Ji5jg!c1-§o C:<Z)^>. F^SU 
T KU;^«-f-awx O-'awx i(±. miiE<Z)ct d tc. * 

g^ii^ffixr Kv>^7^ri-<j^xADwt3^§&$n. rtaj 

:r HUy^ft^awyO-awy jtt. ^^jSE-T-Stftii^ 
myTY\y7.y=Zl-^YADmzm^^tl^o 

[0 0 2 6] mmz. m^m\^mTYi^:^^'^^yyTAB 

^^ni>k+ 1 tf>:^ hCD^^^^mUT K l/:^fi^AR 0 
ARk^SlDii^. dti^&^i^-r^c ^fcv c::n5>cDM 

l^Xfi^ar.x O-'a rx ifee>ti^CC j + 1 tT^y hCDP^ 
gpy KU>^ft-§ar y 0-ar y j ^fl^^t-^o COD^ 

rtgPTKlx;^ffi^a rx 0~a rx tuiEcDJ; 
oJC^ SS^^mUfflXr K V;:<7^n-^XADR(Ctt§&$ 

rtSPTKV^^fS^ary O'-ary jii. ^56^- -5 
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m^tiiLmYT Kl/;=<7^n-yYADR^C^J^^nS,o 
[0 0 2 7] ;><^U7^lx^MARY$:;PjS^-r^# 
^iia^^fflY^-KftWYwO-WYwnJi, El 1 lCS^$ 

YTKb>C5^=i-yYADW^ig^$n> 
ikmt^ti^o m%i2s^mYTh'\y:^y=:=i-VYADVJ 

yrABV^iy^ib j + 1 tr^v hCDrtgPT^ K b;<{f^awy 
O-awy K>ir^^m^TGt-i^ 
10 5:>>/fM^<?Jyw^)5«f&$n^o ClCT-s -i^-f ^> 

[0 0 2 8] «g3i5^fflYTKU;^7^3-yYADW 

X. »§iia^fflYTKl/;^7^=3-^YADWi±. ±i3f^ 
gpr KL/;^ff^awy O-awy j S^ri— Kb. 
20 -ri>«^ii5^fflY7— K^WYwO'-WYwnSiR— 

[0 0 2 9] j^^VTU-fUARY^m^t^m 
^ji^ffl5^-^'f^SDwl%iV>bDwn{$. ^t^^JPS^n 

7* U ^ V - M 0 S F E T Q 1 $r:fr bT HS&CDSJSSE 
3 • Q 4 1 RUQ 4 • Q 4 2 1 CDX>f S 

[0 0 3 0] 7'U^^--:^M0SFETQ1CD>^-K{i 

mii^ix^t^. m^(Di^^ ^>^x;\^ u^jvt^ix 

40 [0 0 3 1] 7"U^^ — S^MOSFETQ 1 

^^!^^ ?^;^:^-ri>«§a^ffl7^-^j^Dwl^v^bDwn 

»g3i^5K-h#mtt.^i:$n±f3£te<5^^ 5> 

U^^-$^MOSFETQ l(i:^7ttSiii^d:i»o 
[0 0 3 2] mmiZ, ^^^)T\y>(MARY^m^t^ 

50 ^0D-;5-jwi5v^r. ^;^x-r§N5='-\'>^;v^cDr 
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'J5^^— i^M0SFETQ3 1 XttQ 3 2 5£:/M^-riH]Sg 

'Vf^C SW©5^lSf >)/5=-MOSFETQ2 • Q4 
OXttQS .Q4 3 {m2<7)7.^ ^y^^m <£^bT^ 

CO 0 3 3] T-'J^^^-S^MOSFETQ 3 IJSlUQ 3 
2©y-h{itt^lSS^$^^^ ^J'-C ? >^fg^[ilg&TGiP 

[0 0 3 4] T'U^-V — i^MOSFETQ 3 1SI>*Q 3 

rO~Drn(i, 1114 {CS^^nS J;a [USSOjgSfefi 
5}?- b A^MJfl^^ffi i: ^ tl±ffic5' -f ^ > <5^e^ 0 p r AS D 

E T Q 3 1 Q 3 2 7ibi»S i; 55: 5 o 

[0 0 3 5] *^A::^'f >i'^C SW{±^ i^trfM^Jl^fe 
V N yt^VTV^MAR Y(Dm # jic^i^ffl 7^— ^' M D w 

l-&l,'>bDwn(C^)SL'CiS;lte.ix (n+1) /2ifiCD 
ffl«;^-<'V^M0SFETQ3 • Q4 1^0^0 4 • Q4 
2fc. K*!*iaiL.ffl7^-<5'i^Dr 0~D rntc^iSLTSa 
{te>n5n+ lffflCD*S«;^'f «;/5^M0SFETQ 2 • Q 
4 0X(iQ5 • Q4 3*#tro dOdt.. mm^,^ v=f- 
M0SFETQ3-Q4 12iUfQ4 • Q4 2{±. #iar 

U'l' MARY©*flS-t-?)»#jia^ffl7=— ^'i^Dw 1 

[0036] M0SFETQ41 St5 Q 4 2 ©-T— h 
tts m^1-5±ie»§ji5^*'fflY'7-Ki^WYwO~WY 
wnCiig^$ns M0SFETQ3;5r;fQ4©y— h 

JiS-r 5 ±f3» S iiJ^ffl Y 9 — K i^W Y w 0 ~ W Y w n tC 
i^-^^tlSo ^©i!S*x ±a3«§3i^!^^fflx— ;$'i^Dwl 
;&V^bDwn{i, ^JcJ-TS^Sa^^ffl Y^— h-f^WYw 
OXftWYw 1 >5^V^ bWYwn- 1 XJiWYwnAsiR-ag 

[0 0 3 7] i:c:;5TN :i©^fi?il©«§iii!*^4^-bT- 

to^ MJRi&f^©5^{-PiS-=>TB;?.K±f3©<t-555;*^AX 
'f >;;5^CSW{i4e:.Si:$^^35^v^. bA^U ^^T©»§ 
iiofi^ffl T^-^' J^*s» # ^' i® tcmB#lg-&$ 

ti5:ii:TN ^-f hT>rWAt:*r-rsA<SfAs«b<::*c 
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&^d:*)©i:*!3x ^-f hT>rWA{±ffi^©|Ki&«g*S 

*§-ji5!AfflO;<'f <>^MOSFET^IS»tSC:i:T-> • 

j^Mb. v-Y bT>rWA©a?^S:gMb, ^©filfSlg 
i&fgs'j © fflili S 0 o T V ^ S o 
[0 0 3 8] — ^fiffl;^-^ >;'5=-MOSFETQ2 • Q 
4 0:Slj«Q5 • Q4 3Ji. ^©— U TV'f MA 
RY©^|S-r •SSSa^^tBbfflT^— iS'i^D r 0~D r nti^ 
10 -^^n^ ^©{te;&Asg^a«j^tBb^ttii7^-<5'i^CD rtift 
M0SFETQ4 0St>'Q4 3©^— h 
{i, 5^^^S-r SS^55(iaibfflY'7— KJ^WYr 0~WYr n 

tcisg-^^n. MosFETQ2stFQ5©y-h{±. n 

iSf S-f >>'N--<5'lfllgSN5St>-N8§:/hbT, ji>fiSt-S 
±i3Sl35^fcBbfflY7— KiSWYr 0 ~WY r nCiig-&$ 
n-S. cn5,©^a^iif±JbfflY'7-KJf«WYr 0~WYr 
n{±. Kff?*tiibfflY7'KlxX7=3-^J^YADR(;iSg-&$ 

t^^ l^l-6<J^^>'^-Y b^;i/©aj;?t^Sii:^n5. ^©i^ 

«> ±83SB^!^tBbffl7=-iJ'^Dr 0~Drn{4, ^f^SI" 
20 SSc^5*-ai bfflY'7— Kl^WYr 0~WYr nASJR— egt 
y\'f onsets 5fe{if(c> Sg5!;'tB bfflftilT^- 

^5' C D r MlRSg t gEi^tt^ i: $ n S . 
. [0 0 3 9] ®gi«^HibfflYr K^:5^7='3— ^YADRJC 
{i, lI3^c;^$nsi:^H^ SB«^;tabfflTH^;^>'^'^7 
tABRA^P) j + 1 b©F«3a5T KV^ft^a r y 0 
~ary jAS#ti|&$tL, ^J'-f ^ V^J^^^Hie&T GA^e>;5' 

M^0yr{±. iKF^c$lJE^^^3fev^As. E4{cm^tiSJ: 

30 R©/^^'^'-<:;^^&S{tT^^^*lHlb5}f-hA53liRt^g§^;^ 

[0 0 4 0] ^««(ifcBbfflYZKV^7^3— 4^YADR 

tx\ MiRffoizm<^^^t:^ti^o :l©t!;#ttSg^^*3v^ 

^i«(L(±5bffl Yr Kb;^7^3-i5^YADR{i. ±33^ 
aST K 1/ ;^fs ^ a r y 0 ~ a r y j 55=^3 — K b> 
■r-S.±l3^5^tB bffl Yy— Ki^WY r 0 ~WY r nSrS^ 
— e^jtc^Nf V'<;i/©5lJRt^ffii:-r5o 
40 [0 0 4 1] C:®||J£«?!i®:X<S?7^^ >^^'SRAM{c:4b'(.'' 
T> ±f3ic^^ffi bffl7=^-^'?AD r 0 ~D r n{±. mixE® 
J:^ic> ic5^mb>}?-bAs^^jlJR4*®a^tv?.i:§, 0 
KS©^*«{i® <t d n -i? u ^jv izy^j^^—i^i^ti 
So SS«^^^Wbtta5=-^iiaCDrtt, mmir^X 

^, $e>tc:. ^5^tBbfflY9— Ki^WYr 0~WYrn 
^±^ 04ic;^$ns<t-5}::x ^^^ttibfflxy— KSlwx 
50 r 0~WXrm{C$fejS:oT, Jf^— egC^N-f lx^;i/®SJR 



(8) 

13 

[0 0 4 2] zcDtztb. tr. m^mLmY'p-'pm.vf 

Yr 0~WY^n©V^T^^^P*5''^^' 
■r^^3!)^tilUffl7=-^J^D r 0~D rnh^S^tBbffltt 

tBbfflJtilT^— ^i^cDlx^;i/i)S, 04K:S^^tt5 i-p 
bT, Ktf^aibfflXy- KJ^WXr 0~WXrmCDV'>-r 10 

[0 0 4 31 ttjit>*>s mn^ntz^'ev-k)V(DU^7' 

tH UfflT^— ^'i^D r 0 ~D r nSlF^a^tB bfflJtjiT^— 

"0" T-$.Si:^ MliB-t^^y^<Dmi]y'-h-ifio 
<t7U^)Vt^tl, ^«^)tj±jbfflM0SFETQ3 4XttQ 

\^m^—i>Uti r 0 ~D r nStJ^^«^ai 

[0 0 4 4] z(Dmmmx-it. mmt^j^oiz^ itmm 

•fe;i/©«it7=-^'AslSii "0" -c•fe2.®^^ ?>t/i&^-5^ 
i«>^m bffi7=-iJ'l^p r 0 ~D r nJRUfSgi^iLtB bffljt®7= 
-^'^CD^©l✓'^;l/tt^ EI4lc^)^-C-5^$tiSi^ 

[0 0 4 5] tZ^X: ZCD^mmo^'EVTU^UA 40 
RYT-Ji. ^3!/tttJbfflXV-KiilWXr 0~WXrni*s 

tv i) n + IffiH©;* t ij -b ;i/CDm:b ^ — 1* 
<iSt-5^c^aibffl7=— ^J'i^D r 0~D r ntCi^-g-^n 
5. c^^e,CD^^5)ltbbffl7^-^Sa^±^ BUKEcDiatr^ * 

TQ2 • Q4 0X{±Q5 • Q4 3ifi:t>^mt^ir^Z 

tx\ m^iULmi^MT'—S'UCD rizmmt^ti. 
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[0 04 6] iiZ^ifi, mtR^tlt£\,\m0m?)-tii\^my^ 

i:$j^2.fc^^>^ ^^rU-fe^l/CD^i^tBbfflMOSFETQ 
3 4^itQ3 7ifi:i-yi\^mhtf:>X^m^tiiLmm.lim 
^tltii\,\^ •z>t.f)^ C®IS6£^J<!D;>{^ UTU-f MARY 

M^tlfzim(Djt.^V-t)l(D?^ifiM^^tl^^^t)l^^^ 

^-m^:^At^ti^zt^ib^^t.^X. 7.^7-^ 
[0 0 4 7] ia3{c43V>T. m^^^^mVkWr-^UG 
aibffl$tii7^-<5'l^CD r{±. -fe>;^7'>-7'S ACDA^J 

Jffi^jci^^^nso ^T>7^vAcDA:^J^s^{±^ =r 

T>7"SA®tB:*3ig^{i^ ^— ^til:t/^^>>7 7'D0BCD 

-tP?>A:<j7^-^D int^fltjg^tT,^ t^— ^tB^J/^f 7r 
D0BCDtii:<3fs-^tt. tB:tj7^-^ b u t i: b-rttaft« 

[0 0 4 8] =7.-i hTVT'WAtCji. ^"f $ ><5f^:£|pl 
8ST GA^?>^ ■J' -f 2. V^fi^^wSViJEWSfey-f 5 
>^^t^/<^pwAstt«&$i^^ •b>;^7'>7'SA{c{±, 

^ai;'3>'Vy7rD0Btctt. 2 >i^fs^0 o e A^^t 

m^©^'f 2>i/-r— BtWtc-'N'f * 
fcv 5 >^/fi^0o ett. ^4t:^^tvSJ;d fc:. 
a^DH7V-«.;i/i:$n. SSi^tBb^^-htfMtRttSli:^ 

[0 0 4 9] =r—^X1ri)^vyyT) I BI4, X^7^-f v 

■SA^bT^-^J'D in^&KiJji55*^. cnSr^^-r-So * 
fc. CCA^JT^-^'D in*%)i:(c:. rtgBA;tj5=-^ d 

[0 0 5 0] ^'f hT>7"WA{±. !Hp{cSiJKS^n5S:V> 

4s^ Ei2ic^i^$nsi^tc. m^(om§.v&.wjwm. 

(araJCil^JJB^JCISUt ^tl5 2 fflCDttiijM O S F E T Q 
72ilFQ4 4^£«3^c^figi:-r^,. cnt,©MOSFET 
Q 7 Q 4 4 fLfc K 1/ 'f > tts ±33« t 

-i?M0SFETQ6 S:/^bTlaSSOSilS«flE^Cifg^^^ 
CC97'U^-^-i'M0SFETQ6<7)'y-b{C 
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[0 0 5 1] ^-f hT>7'WACDHi:t/M0SFETQ7 
©>7-^{i^ :^>^•y-^[lF&NAGlcDtH:^3C?^CiSg 
■^^ti. tH;t;MOSFETQ4 4cD^^-h{i. yT-y- 

HIKNAG 1 ffl-;&®A;b3S?^{-«±> ±IB^'-i' 5 

Ni oizx^^mm^ii^mm^mo :)->Hy-.Miis& 

N A G 1 SlJ^y MIE&N 0 G 1 ©ffe;^® 

[0 0 5 2] T.'S'y'^ i^mRAU(Dm^j^^^— hifi 
^¥miR^m h ^ S i: § . ±g3S!|E^ ^ > ^ft 0 

^nSo UfcA^oT. ±>K^-Hll!i&NAG lOfcB:^; 

fctos aS:*jMOSFETQ7Zit;'Q4 4{i, 
ti't^U^jlt^m^lilX's 7"'J5^^-i?M0 S FET 

[0 0 5 3] ^^^'T^-f >;/^SRAM®»§jii^*.3j^-h*s 

>7°WAT-ii. Ste^J'^f ^ ><J^^t■^0pwAV^'r U"<;i' 
t^tl%:itX\ rU^-V-S^MOSFETQ 6*S::i-7 

P'<;i/i:$ni)^i:T% tB;J3MOSFETQ7XttQ 
4 4 Asp*)a5X*5=-<5' d i CtJeoTll1i«jC;t >«^i: 

[0 0 5 4] -rjfcfc-fe. Xtly'-'i' D i nASfftS " 1 " 

■51' bZ>rWAf{i. ^>^f5^95wASm' 
lx'<;i/i:^tifc^;ST-v y T-^- MUSSNG G 1 OtB:^j 

Ltzifi-oX, (±5:*iM0SFE 
TQ4 4AS3l->«ffii:*:!5. ^^iii^^^ffiJ^ilv^-^'iSC 

■fe;i/lce5g$ti2,. ^©ig*. i>^<;'f^©A;(3y 
^©i:&^ MS^^nt^^ U-t;i/©5>;;^4aj5£ 
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[0 0 5 5] D i nASfira « 0 " i:^ 

10 $nfeB#;STN :^>^•y-^[l]l^&NAGl®miJM^A^ 
U'i7U^;i/i;;fe5. Lfe*SoTs m;'3M0 S F E TQ 7 

[0 0 5 6] ifetc, '^yT.yyy SAit^ mzmm^ti 

©M0SFETQ46 (HI 6 OMO S F E T) St5Q 
4 5 (gll 7®M0SFET) <£^tffe>;^[eIES (HI!; 

m<mMm) *»*«fiKt-r5. M0SFETQ46&t;f 

Q4 5® KV/'i'>i:[i]ES®li?Saffii:©Hlii±> MOS 
FETQ 1 2 (HI 8®M0SFET) Sti^Qi 1 
1 9OM0SFET) ASjg.n^nsS!{t6)?lSo MOSF 
ETQ12®y-h{±. ^OKVW >{c:jg-&^n, 
tMOSFETQl l®y-b{CjK-&^n2>o dixtCi 
?3, MOSFETQ 1 2StFQ 1 
30 i:$ni)o M0SFETQ4 6SU«Q4 5®^*ai;S-&? 
tLfcV-XJ:ll^®S*m{4ii®PaiC{i, fgl&MGSF 
ETQ47 (H20®MOSFET) *iiS(t?>*XS. )E 
«3MOSFETQ4 7®'y-hlCli, ±lB^'f ^>i^fl 
-90P rOi'VV^— <S'[i]SSN 1 2t:J;5Steji®M-^-r 

[0 0 5 7] M0SFETQ4 6©-^— bfix C:©-b> 
:^Ii!S&©^^SteA;'3>'-Knii:bTv ±iB^5!^tBbffl 

^^.{CMOSFETQS (H2 3©M0SFET) 
40 Q9 (H2 2©M0SFET) S::n-bT[HlK©ajlS«ff 
{Cig-^^ixS. ^©a*>^ MOSFETQ 9©y—ht 
ttv ±IB^'f ^ >;/«^<6 p rC-f >A-^[i]E&N 1 2 

/<^r2tm^^n. MOSFETQec-r-hKltts 
±f3Se^"f ^ >^7m^/0r 2©^ >A-i/M^N 1 

4 1 i s Rtegj^ft-^-r ;fe t3 ^ >r ^ > ^/ff ^ ?5 r 3 *s 
titi&^nso c:©iiss^!^jc43v->-r, mosfetq9 

So 

50 [0 0 5 8] -fe>;^T>7-SAB:, $t>{r±|3-lr>X[51 
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ES(D^^SfeA:^y - n i i:MO S F E T Q 4 5 CD^- 

ffiy^l" <;/5^M0SFETQ 1 3 • Q4 8 (^l©SilS# 
IS) ^-^tXo ^©-5*)s MOSFETQ 1 ao-y-MC 
tt. ±l3^"r ^>^/«^<iir3*s«^$nx MOSFE 
TQ4 8®>i^-MC{i. ±l3iJ''f ^ >^^{f^95r 3®^ 

^>^^{f^/<4r 2^iu;/0r 4«i. I214(c^s^n5ct 10 

[0 0 5 9] -t^Jit>*>. ^-f 5><y{s^«5r Hi. iJ'-f 

Rte^' >f ^ > ^ft^/ 0 r 2 Ji. ±BB^ -f ^ >y(i^ 0 

-r ^ >^{S^<^ r 3ttv ±gaSte<5"i' ^ >^^{i^95 r 2 
^ ^^M^ L TSte b i: $ ix, Ste^J' -f ^ > 

r 4 {i. ±12^ -f ^ >^/{f ^0 r 3 SS{£31®'&: 
<Htebfc«^i:$ns, ±l3fflM;^^ >v5=-M0SFE 
TQl 3 • Q48{i. ^5"f ^V^^M^flirSiSD'^L"^ 20 

[ 0 0 6 0 ] MO s F E T Q 4 5:ri>*q i 1 ©jtass-g- 

^t.lCT'U-b-;/ hMOSFETQ 1 0 (^2 1 
©MOSFET) &^bTlHlSS®a:®affilCiS-&$n 
5o C:®MOSFETQ 1 OO-i^-bta. ±f3'J'>f 2. 30 
r 1 itfim^^tiZo tiiiJ-( >A-^m^l^ 1 

l*lSl5m*7^-^doi:bT, T^-^'fctJtj-'^^J'^TD OB 

[0 0 6 1] c:©^fi?!io-fe>:^T>rs Att, it^lz^i] 

RS^n55;V^>^)^. ^6tC±f3-fe>;^[nlSSO^NStedi;'3y- 
Knoi;M0SFETQ4 1 2 ©Jtilig^^f n 

?.ni.ffi1f;^-f '^/^MO SFETQ 1 4 • Q4 9 (|g 2 

(Dmm^m s'^tjo :i©d*.. mosfetqi4© 40 

y-htctt, ±13^$'^ 2 >^g^95r3)!)Stt*&$tl, M 
OSFETQ49 ©y- h !ctt. ±g3Ste^''f 2 ></{f . 
^/?5 r 4Asflt3^$nSo :iixt:<t>3. *aii;^-f -yf^M 
OSFETQ14-Q49a:. iJ^'T 2></<i^<^r 3*s 

U^)Vt^mil$. ±i3fflffl:^^' ^^^-MOSFETQ 
1 3 • Q 4 8 i:|HlBtlC2f >tl^Sii:55: ^)^ "zl^T^m^CD^ 

[0 0 6 2] ::^^7^'f \yi7MRAM©^s?*^aib5}^-hAs 50 
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M^?5r lSV?5r 3{±D-i7i/-?;i/i:^fti, Sfe^-f^ 
>-i^{S^/0r 2SU'/<^r4{±A-f V'<;i/h^tl2). 
bfeis-oT. -b>;^7'>7'SAT-(i> T-y^^i'-i^MO 
SFETQ8*:P.yfl^7'';-fe>;' hMOSFETQlO*^ 
:t>tt^i:^'?. M0SFETQ9SJF^i&M0SFE 
T Q4 7AS:^7tt®i:55:So '^^-MO S 

FETQ13'Q4 8:S:VQ 1 4 • Q4 9ASi:*)t:^> 
4^^i:^ef)> •fe>;^[llES©^^SeA;f3>'-Knii:Se 
A;b - K n i >5; & t/f t^^H«fcH;t3 > - K n o 

[0 0 6 3] cnci?). 'tyT.mmt. tmi'^^mi:. 

^n, ^©#SteA:^y-Knit-'5:t)^.^tf^(^tiibfflft 

.j|gSE©<td*/'N-r V'<;nc:7"';5^-\'— s'^itSo 

tjCM-l" ±l3fflffl>^'f ^v^^MOSFETQ 1 

3 • Q4 8SrJfQ 1 4 • Q4 9 4^M,T. -fe>:^Ii]IS© 
SteA^^jy- K/n i SWfMetli:tJ>' - H/n o C fee 
ia^ni). •fe>::^r>>^SA®m;'7{I^1-'&:t)*.!^gStB 
^/T^-^J'doHis -lr>;<15]gS®|^StetB:t»>'- HnoAs 

[0 0 6 4] 5;i^^RAM©^a^i^liJb:^<— b*s 

^JRtt^ ^ iJ' -f ^ V i^e^ 0 p r *^ n ■> V i: $ 
Hri/:^7'>rSAf(is E!4{C5^Stl5id 

2>i'(i^/<?5r4ASD't7l/-<;i/i:$n?>. dClT-. 

>^^ii. !lt{C$iM$n'5:V>*5x *^A;^'f >y5=-CSW{z 
i S^a^^im bffl7^-^'i^®®JR«;f^1-«:fc-^^J^J«i&ft 

ii^n?)^'^ 2 ±i3®S?^tBbffl7^-^J'f<S©m 
i!;#*si^T bT -{p. SS^^tB bffl X 7 - h'i^t i jlS? 

[0 0 6 51 -fe>;^7'>rsAT-{i, *r±f3^'r2> 

i^fi^^r lAVA-f V'<;i/i:$n?>^i:T% MOSFE 
TQ 1 0*s3^7^^^i::6:^), IgftMO S F E T Q 4 7 A^ 

:iry^mt.l3i^, bfe*s->x> I^Stetb^/^-Kno© 
■^(D^mmmtJ y - K n o SU'MtetB:*J>' - b'/n o *s 

®^^nfcs*®«®-Cx i/f'^tft^ii^nso ^®fc 

»s ■fe>^|5igS®^NSetB*>'- HnoSU^SteHd:^-/ 
- K / n o tt. i: 4) t (iSfp 1/ ^-'l' * T- iST $ n 5 . 
^iniCit). 7"'J^^-i?M0SFETQl 0AS|9;|t5) 
tii>c:i:{c:i:4))5:d3j-7-fe>;' bAs||?g$n> #Htem;«J 
y'—V'n oStfStetb^y - K/n o ©tt^MSStttu© 
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ElE&Jis ffl«;^'f >vf=-MO SFETQ 14 • Q 4 9*W 

#*5^S?S^tl ^ n i> ® i: i) o 
[0 0 6 6] -fe>;^T>rsAT•{i^ se^^^ 
>^y{a-*/0r 2Asn>i7i/^;i/i:^nsc:i:T\ MOS 
FETQ9AS3^>^^Mi:^i>o C:©M0SFETQ9 

i^KaSs+^tL. ^tz-^>7.\Bi^t^mimmt:^fi^ lo 

«**LT:d->ttSifc$nS. -^CDig*, MOSFE 

fcB bffl*t3i7'-<5'i® C D rCD t±#^#, 
-fe > ^ HS&CDlij^t S^fb ^ * Sf^ffl ^fe^^o 
[0 0 6 7] i:CI5T\ ^'-Y ^ r 3*Sm^ V 

WYrnCiSSSff^JiaibffiT^— ^J'i^Dr 0~DrnOjl 20 

f?»ftASM^!&?n, jg^^ns i*®SB^mbffl7^-<5' 

[0 0 6 81 z:iX: 'f-y~i^i^j^y^7^(DU^}VV 
s {i. [ilgSO«?ISeE V c c b> miR^ixfzm^i-ih b 
ffl7^-^ISSl>m«!*^fcH bfflWax-^'JliC D r CD^^^ 
fi$:^ti^tiCdSUtCci:1-Si:§, 30 
Vs=Vccx (Cc/(Cc + Cd)) 

^^^^mb^T^-^'^cD^^gfiCdii, ^af)^filbffltt3l7^ 
-^ilS©S=^^«C c tifc«ibT«?iJ;t«4fg|i«:^t 

[0 0 6 9] :Z(Dtzl^. C®IIM^J®-b>y^7'>7'SA 40 

T-{±, ss^^^ffibfflT^-^^cDatf^tti^Asgi^^^T,-^:^. 

t^-^tlXt^io. ^m^-( >;;5=-M0SFETQ 1 3 • Q4 

tiy^-]'/ni(Dmm^mifimifin^^x-cDms mos 

FETQ8AS:t>^^^0*Si:$ti5o ^©j^*> SS^ 
$nfcili!*a3 bfflT^-^J'J^SU^'K^^^tii bffl«il5=-^J« 

CD rCDV'^;VA5jf b±lf e>ti, lassciiMajEv c c 

CD-:&CDl®i-5;&fi)f^fflL"<;bVr 1©1/ 50 
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h^nSo C^xCit), -lr>P^T>7°S ACD-fe>::<[i]g& 

[0 0 7 0] ^'f ^>^yfi^<ir 3tf>'^^' 

Ste^-1'^><5^{S^/0r4#D'i7iy^;i/i:^nS 
i:, -fe>XT>7'S AT-tt, fflffi;^'f >;'^MOSFET 
Q 1 3 • Q 4 SSU^Q 1 4 • Q 4 9 7f-7t^^i:;fe tJ , 
-fe > X iimcD^^Se A;^ y - K n i RZJ^RmX±i > - H 
/n i r^^ee.m::|^HfefcH:t;y- H noRV^mtUti^ 

+ -i;M0SFETQ84S:t7^^Sii::fe»5, ^o^^Wbffl 

ti«;^'f ';/5=-M0SFETQ 1 3 • Q4 8-ifi:t>ii^mt 
^tl^tX-cDTS. ±BBP'<;i/Vr*sfS^^n, ^»!*tHb 

[0 0 7 1 ] ;>i^VT\y-^ MARY(DM^lii\y^XU — 

mBi.tjm.^m\^m^^y'—i'mc'Dr-ki]-hx. •t>;^ 

"1" -efesi:> ii4t*^-e^N^nsJ;-5c. ±131^ 
V r A> e>^^^ U£T bt eiiie«](c[HiKoDig*a{4® 

ffiW^^-^J'isiftS "0" T-feSi:, ±f3U"<;i/VrSil 
[0 0 7 2] CfflSIJE^?!l(0;^^7"'f ^v^^SR 

^it-oM0SFETQ9A^ Sl5!;itB bfflft3l7^-<J')^C 
Wf'^ttffiii^nsra, MflbT:t>«^i:?n5o CO 

±iB^5!*^mb{s^{is ^4{c^^f5^^^ni>i5^'^ m 

0SFETQ9^;rh bt IllES©«ji«E*s^«&^n5 CI 
i:t-^^tff b±tf fetiSo €0)^*, -b>;^[H]E&©l^ 

- K/n i CD L'-<;i/-r'S:t>-fe**PS&V r i:0 

[0 0 7 3] c:n*-e>f ra^^;i'i:$nT 

^^>;-b;KZ)^^7'-^{cej£oT^iSt^^b$ti?>, -r 

"1" T-fesa^, m^\zm.UX7rs^ix^i,o\z^ -fe> 
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y^m^o^^mmt]^ - h n o i^^mifzm^(Dmmm&. 

cDiiotiia<>V^)Vt$ti. 'T >^t-4'[HlS&N 1 icom 

>^iagSO?NHtetb:^-^ - K n o (im)*t::[aiiS£0m3g«EE 
[0 0 7 4] •fe>;^r>rSAOttS:tl{i-§-r'5:fc*)±fB 

i^gi5m:^7^-^dot±, ^iE-rsiat. ^-r ^>;j^{t lo 

[0 0 7 51 5=-^'tH:t(>'N-<:'7 7'D0B{i^ ^-f ^></ 
gpai:t;7=^— ^J' d o^ttlzmti7'—$' out ^J^fiKL. 

[0 0 7 6] ^"f ^v^^^itme&TGii. iis««iiiss 

D >^ C WStP^^!^tli b n ^' C R & i: 
IZ. ±13^11©^ -f ^ >^m^^}Kfi)iU, J^^T^-f '^/^ 

[0 0 7 7] w.±®<fc■5^;:^ dcD^ite^Jo^^x-f ^yi' 

V 'f M A R Y^itf-t >>C 7> 7- S AOlSfig* e, 
[0 0 7 8] (1) U7'l/'f©ttgaa«*^>J^-h{c^ 

^mLifinm^n. ^^.u-b;i/fefctj©msMosFE 

[0 0 7 9] (2) 'JTV'f ^«fiS-r?.^^'J-lr;V 
[0 0 8 0] (3) ±l3^>vf-®X;'3y-K(is 

(Dnmummu o s f e t stJ^^jaiR®]® m o s f so 
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g^%tt{4i:®P^lcKi!^lllbffl®fTS»?$iJ??M0 S F ET 

t\^y>mm\cmifi>ti:hm^m\^mMo s f e tc^t-- 
[0 08 1] ( 4 ) »t3ii^fffl7^-^j^«±, mmt^ 2 

SWMOSFETfi, P^^S^JtES^nS 2fl®p( 

ns 'j-b;i/&fe>)©msMosFETm*^$?>tcij 
[0 08 2] ( 5 ) m^m vmy'-'S'mts m^m b;f? 

ftscT-'j^^-v-j^^ns. ^i^^^mb^T^-i'if^tt^ 50 

t^JRWli^SS^n^ c:oi:^^tR$n:tSgi«^tBbffl7^ 
-^i^i:^*!^^(±ibfflJtjl7=^— ^^ai:©HT% ^ti-en© 

$^^sicjs b fc5^ -v- - 2^ >> 01 7 b.s . mmiR^ n 

t-5B:t)*.lfiIES©S*Stsi©** ^*U-b;u©^ 

bffiM 0 s F E T s/r-r sSca^^'tB brnmss^n'S: 

»^;i^Ulbffi©5iM*KSi]tHlM0SFETSI§!lte)ti-r, 9- 

^•^^#^4©ttJl3l^R:^^^^R5^c^)*»A^^^f>■r^ 

RAM©iffi/t?- h(±i:4i{c#-MtR^^i:$Jx, 
^;'^5'SRAM®?^M±ftf«b<§M^ns. 

[0 0 8 3] ( 6 ) ±mm^m \^m^my=—$'m±. m 

m^^-m(D-iz >xiie&©#fi«A;*jy- Ktcjg^^ 

^tt, 31iR$tifcffig^^tiibffl^-^mRlJ'S55^^mbffl» 
^'JS©^-^' — 2^->:tT^©U^;i/Vrt:^ •€•©£ 

te A* > - K eig-r s a 1 ©s/^^@4sisjt e> n s . . 

ctitifj^ •lr>;^laf&©Sip«t^^:bT^ Sgi^^tHbM 
fcto^ ±ia#-5^-^'i^:?iiCJi^biP03£^ffl;l^b5 
[0 0 8 4] CD ±m-t>7.7>yit. m?)-iiii>mi^ 

^n5V^;i/ttIEffl©M0SFET$:{ix.S. CtltCi 
^^^»tllbffl7^-^i^SW^^«^albfflttii7^-^'^© 

^^Sm©^K!«S«IEb. 5^^-i;i/xT^©U'<;i/ 

V r^ma©U'^;i/*T-5l§±{f5c:i:*sT-§ 
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"kiyT.'ry zr(Dm\f § ^ ?> g^^bT- § 5 . 
[0 0 8 5] (8) ±i3-fe>;^7'>7-{±. Sc^^i^mu^^^- 
[0 0 8 6] (9) ±m±>7.7'>rii. t^?)-tiihm^ 

mmmi'f^m t^ti^ mmm b t :^ t ^ n s it 

««Eig3>^i/^'>;^cD/h$3B:M0SFETS(i;il5o Sb 
l/'<;i/Vr©**i:$nSAS^ ZCDMOSFETfCio 

[0 0 8 7] 05{c{±, :i(DmBM±mm^titz::^i'7--i 

>V ^ S R AM© ^ ^';rt"fMARY©^2 OS^fifi^Jffl 
[i]g&^^s^^^$^^TVvSo JitT©IIJE«?!IO>:^^UT^'r M 
A R Y ©HSSHT- iiv II p ff(Om q ^UXtt^ q - 1 t 

lag^tisy ^ U -fe;i/M c p qSy^M C pq- 1 i: 

fcx WT©II^E^J{i^ K*W{C±f3® 1 ©^^J5Si« 30 
[0 0 8 8] 0 5 t^DV^■C^ ^^rU T V-f MAR Ytt, 

[0 0 8 9] "jTU-^-MARY^^fiXI-S^^ 'J-fe 
;i/MCpq^{±, -^OCMOS'TVn— ^'ligSN 1 6 40 
;SUfN 1 7 ASSESSED ^tlTJS: 5 1- 
±f3^>v^©-;&©AUJ:^y-Ki:?ti5t-i.7^-;5' 
^Dq^i:©rat{±, ffSKffl®SWM0SFETQ5 

0 (S1©MISFET) ib^wn-f^n^o zconMiRM 

fflIM0SFETQ5 Ooy-Hi, ^JS-fSy- Ki^W 
[0 0 9 0] V— ^•i^WXp^tt^ Elm^tVi&ViXrH 
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$n> $?,{c^-f h7*>rwA;5t>'-fe>:^7'>7"S AC 

[0 0 9 1 ] C®^S£^J©^^'J7'V^'MARY(i. V^ 

hRAMfe^nSo Ci ©HJE^J ^::43V^•r ^ 7=^— ^J'f^ 
Dq^{±^— fb^tiv =&^^';-fe;L'^e.if{c:^^uri' 

-YMARYtt. -^C^figAs^^ib^nS. ^©JigS> ^ 
1 9 t^^n.5!«5S©^^7^-^ ^/^^SRAM^r43^^T6 

fla'i:>Si:$nfc^ ^ •fe;i/fefe !3 ©msMo s f e 
s«^«ig!tAsi*{cfM?n5o cnf^ii?}. 

[0 0 9 2] 0 6(C{^. :i(D^mii^m.m-^iXfz7.i>y'^ 
<^ M R A M © ^ ^ ' J 7* U -Y M A R Y © ^ 3 © HBE^J O 

N 1 eSU^N 1 lii^^tii^=y^if=f-<D-^(OX^±J—Y 
{±. ^tMS^^iJ® M OSFETQ50 2fcyf?iJ^»^SiJ»M 0 
SFETQ5 1 (^2©MISrET) *:^bT, }istJiS 
■fST^-^i^Dq^tCifg^^nSo ff311RSlJ»M0SF 
E T Q 5 0©-!f — jtJjiSt-?. Xy— Kl^WXp^lC 
!Sg-&$n^ ^JM*R$lJ»MO S F E T Q 5 1 ©y- b 
M^&i-S Yy- KJ^WYq^tlig-^StlSo 
[0 0 9 3] Xy-K?awXp^tt, EI^^^^5S:V^XT 

^s^nj^iiYr ^'•YADf3iig-&$tT,, jfj- 

etJC>'N-i'i/'<;i/©3ll«H^^i:^tiSo "^-^UUci^ 

7>7"SAtiSg-gr$n?>. cnc>©5-f hTVT-WAS 
tJf-tr>^r>7"SA{is ■en^tli^>i';i/j:> KS©« 

[0 0 9 4] C:©^J£^J©^^ 'J^'l/'TMARYfi, n 
^JKSiJ?aiM0SFETQ5. lA^iiia^nSCIfc-ex Vit) 

^^^■-mm.isAii^f\s ffi^^nfe m©p(-=E';-fe;u 

©^^)l*5*^/iS^S7^-^5'^faDq^^cijg-g•$^^So bti^o 
ti> •?©ffe©5^— ^'ifS{i-r'^-t7"';5^^-i^u-^;i'©s 

-fb^nsciiTN >{^'J-fe;i/St>V^';7'V'l'MARY 

tc*)ipA^t)e>-r> E|2 Olc^$ns|te*©::^^7^'f 
MR AMt^JV'vT 8 f@4eJSi:$tlfe>< ^ U -fe;i'S)fc [J © 

msM0SFET^AS6<®icij?g$n> 3*ie>5i:^n 

?|J •) ©RJrSfl-^^S(*s 2 C ffl i)i $ n 5 o c: t:: 
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[0 0 9 5] EITfCtt, CKD^B^ASMffl^nfe^^T^-f 
^ MR AM® ^ U T V M A R Y<D^ 4 ®SIBS0!|© 

[0 0 9 61 UT'I^'f MARY&«fiS;1-S#p{^U 
—J*© CM 0 S'f ^lelE&N 1 1 
9*s3^M^^$nt^i)5-i'?^<£«*«fiKi:-r5. dO 

ESNi 9©m;t;iS^©»ai^^^rn>ty-Ktt. #»c®J 

tii±;^-K^«;*D-fe'i'>/"!-^iaE&Nl 8©tB^JS^& 20 
Uf-f Wt-^Eli^N 1 9©A;fjJS?©fta^^$nfe^ 

-j/^?£«J5Kt-i.-?*©'l' >A-^'|5]gS©a*,, ^(D^ts 

§ o 

[0 0 9 7] ±fB7 ^v^a^xtiJ- n±s m%^L^mi 

jIJRSIJWMO SFETQ52(m3©MISFET)S 

±is-7>:'^©tB:'3y-Ftt. WiH^\^m^mwmy\.o 

' SFETQ5 3 (^4©MI SFET) ^:/^bT^ ^iS 

tR^JffllMOSFETQS 2©'r-^tt^ ?^/St-S«tji 

ffiOTM0SFETQ5 3©y-Ki. ni^s-f^^H^\, 
ffl -7- KiaWX r p ^fCiSg^^tlS o 

[0 0 9 8] «§ji5!^ffl'7-Ki^WXwpjSl5Sg^^fti5b 
ffl'7-Ki^WXrp^tt^ Wh^f\,f^\^Y.TY\y7.v'::i 
-^5^XADlCig^^n> J^iJ'T^^ «;;^SRAM©|&#^ 40 

«§i:$ns, f^t)*,, ;^^7^'f <;;^MRAMAs«#ji 
o^^^-Ki:$ti?)a-&. «&jia^ffl9-h-^WXwp^ 

>y^csw^:frbTfta7^-^'i^{ciS§^^n. $?){C7 
ne>©7'f brvrwAjsyt-bi/xT'VT'SAJi, 
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[0 0 9 9] ^©^aslS^J©^^ •JT'lz-l'MARYtt. W 
h^^Pk^mU5^^W^^ . X^T^-f >;;i'MRAM(±l 
7}^-hRAM-efe2)lC%,*^i>^bf>-r, =&pl^';-fe;i/K:M 

i:bTa9!(te>tl5o i©fe«). c:©^^J©^^ UTU' 
'CMARY-C-tt> T^-^J^A^*-' (b$n2)fC*)A»7!pt)?, 

-r^ p« ^ u -fe ^I'Srj'^t ^ u T ix ©«j5g As^^Yb njfe 

l^XfjJ- Kfci^^^ns-;^©^ ^M-^J'dlSS©®© 
tg:t;^£MlR6<]{c/Jx^ <-rs^©^^As^£b•?'t-V^. 

:^^'7^'f >:'i7MRAMO#§jiB^*SjS<£iMb, 
* fc* g ji«^ai<'^© S^'lb^fe 0 d AS T- § S t) © ii 

.So 

[oioo]K8tti^ z.(r>m^f^^m-^f\.f^^^7''i 

^7 M R A M© ^ i; r V 'T M A R Y©^ 5 O^BS^J© 

;5tF®655/^tBb5K- 1- i: bt^m^nSc 

[0 10 1] II18^Z*3V^Tx p« ^ U MAR Y(±, 

it^{c$iJK$nj5:V>A^ l^ia©7j<¥*|nIlc^fTbTi2g^ 
ni.«t3ia^^ffl9-l'#^WXwp (^l©'7-b-3^) S 
tFSc*^<'tBbffl'7-KifaWXrp (»2©9-Fl^) «| 

Sil;^lRlt¥^Tb-CiBM$ti5«g3i*5/iffl7^-^sa 
Dwq (^1©7=-;J^M) StF^a^^ttibfflT^-^S'iSaDr 

q (^2 ©7=-^?^) m-k^ts. cne,©«*ii55^ffl'7 
c p am-tS'^^mzwm.-^f^.^. 

[0 10 2] Tlx'f MARY<£^fiK-rSp«^';-b 

;i'MCpq^{±. -^©CM0S^'>>'^-<5'[H]KN1 8 
2il>-N 1 9 AS2SMigSI$nT'5:57 «;/g^=£S*«J5Ei:1- 
:Laymm>mz^\-^x. ilB^-yf^S^JsK-rs-;?© 
-f^z-v'-^ElgSN 1 9tt^ ^^^zWI$^^^d;^^As^ ■ffe:;^© 

-T vn-^S'ieifgN 1 8 vzn\j'X'\^^tmmm]^n':>i. 

[0 10 3] ±i35';;5^©-:&©Atii±;y-Ktt. 
®M$ti35:V^A^ A:tjy-Ki:bT»ffl^b^ix^ 
i^*^ffl$iJfflM0SFETQ5 4 (^5©MISFET) S 
:^^bT^ *fi£-r5)fi§a«^^ffl7^-<5'liaDwq^{Ciig^$ 
ns, iBiat:, ±iB7f ^©fte*©XtH*>'-^•tt^ tB 
ijy— Ki:bT*fflfb$n. Sgs^^^tijbfflfflffllMOSFE 
TQ5 5 (II6©MISFET) •^irX.Xs 
5!^Uibffl7^-^')||D rqlpti^^^ns, 
fflIMOSFETQ5 4®'y-h{±^ m>-r5#&a*^ffl 

v-K!^wxwp^t)g-&$nx ii«^(iibms>WMos 

FETQ5 3©-^-^^. ^ffSf SSSJ^KdJbffl^-Flf^ 
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WXr p^tTiSg^^nSo 
[0 10 4] «&jiJ5*ffl'7-Ki^WXwp^tt. 

^n-So Ia]«{C. ^i^^^tbUffl^-Ki^WXrp^tt, ^ 
— iJ^XADRlC^Sg-^^n, t;^— Wl-^A'f V'^iVCDjiS^t^ 

^ >y 5=- C S W^^ bTSS^5»m 
'T b7'>rWAZfclf-fe>;^T>rS A(i, -en-etlJ^V 

[0 10 5] CCDll5E^J®;){^UTU"rMARYtt. V^ 

/}i-hRAM-rfe5{c*ipA^t)6-r, #7=-;5')faAJ#— 
•fb$?x5c:i:TN p{^i;-b;i/^6>Uftcj<^:';7'V-i'MA 20 
RY©|l]S&Mfig*J®fg^b$ns, mixECiafc, 

^7^.^ >y^SRAMJ;*5V>T8»i!>Si:^tlfc-?<^ <;-te 
;i'fefc»3 0HffSMOSFETiildS6fBlriiJJi$tls 4* 

^^SRAM©ffin;^ vihi3i^u\z{&mmntii\:x^m^ . 

[0 10 6] E9tC{±, CO^B^*sjaffl^nfc;^^7^-< 
e^^R AM®p{ ^ U T U-f M A R Y©^ 6 ®||JS«ifiJ© 

N 1 8SI>'N 1 9*»e,^tS5«y^©A:)3^-H(i. 
iii^^fflff3»;?$iJI|IM0 S F E T Q 5 AJkV^m^Tk^mV^l 
®tR$iJffiIM0SFETQ5 6 (^7©MISFET) 

^Xi)o 40 

[0 10 7] nm\z. ±iB7«y^©m;*7^-K{i, ^i^*^ 

ttl bfflfT31f?$<JfflIM 0 S F E T Q 5 5 :RlF^i«*im bffl^ij 
SlRMffllMOSFETQS 7 (^SOMISFET) ^fe 

ns. ±HB«gJi^«^lffl^fM^R^^J»M0SFETQ5 4CD 

-y-btt. ^^S1-5»^a^^^fflX'7-^•i^wxwp 

M0SFETQ5 6®y-b{i. *fj!6t-5«§3ia«(iffl Y 

'7-Ki^WYwq ICDY'7-K^) ^{Ciig^^n 

5. ±SB^ff^i^tBbfflffSIR^J»MOSFETQ 50 
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5 5©y-h{i. S^jS;t-S$S»^*itBbfflxy— KUWXr 

p (^2ox'7-F^) m\zf^^^fis m^mx^mmm 
vmmu OSFETQ57 <D>f- V «±x nm-r^m.?i-\h 

bfflY-^-KifAWYrq (^2®Y'7-K«|) ^{diiig^ 

[0 10 8] «§ii^^fflX7-^•ifawxwp^^i, «t 

^^XADR{::ig-&^i^^ if?— fl^jtr^N-Y u^;i/© 
3ltR«^i:^n^. *§a«^^fflY7-h-i®WYw 

q^{i^ «ta5^*^^-h©ll^^ti:5:V>«gii5!*^fflY7' 

^•^;^7=3-^5^YADW{3i^ig^$^^^ egc-'N'T 

. [0 10 9] nWUZ. ^5;*^fct5bfflYy- KMWYrq^ 
«±> »S5^*itBb;tt— hOEIS^N$n5S:V'>^tf^tBbfflY7KV 
^YADR{Cijg^$ti> j;?— fi5^cy^'r V'<;i'© 
.^if?«^i:^^i5. »§aa^ffl5^-^JSDwq^{i. 0 
AJ^'f y^^-C SW^:frbT»^a5^ffl^* 
^e.Jcv'i' hT>7"WA{::iK-& 
^ns. |5l#{C. ffigaV^tBbfflT^-^'J^D rq^{±, ±f3 

A::^'f '•J'5=■csw^&/^bTfe^liJb^^ta7^— ^sa 

^e>tC-t>X5'>7'SAlCiSg:^^tlSo ± 

iB^'f hT>7*WASi/f-t>;^T>:/s Att, -^ti-eti 

i^><7;U3i> b*M©«§a5^*-[lIESXH:»^5^*^tBbtiti(ilES 

[0 110] C:©||3E««J©^^';7'L"1' MARYtt^ * 
Saa^iiffl^JMiRffiiJffllM 0 S F E T Q 5 6 e, Uft:SS5^)LtB 
bffl^MJRSiJffllMO S F E T Q 5 7 A^jaAD^tvS d i: 

T% ^:5tF^^»^^mb:^^-^i:^J^cv^fcl9)5 

ttgb<fM$nSo ±fB^5©||JE«?iJ©«^i: 
iHjflll^. ^v^-^J'i^ts^-'fb^nsfcK). 2;n-hRA 

^ 'J y 7 M A R Y©lElS&^fi£AS^m 

^^RAM^c:i3V^T 1 2<ii£:>Si: ^nfc;>< ^ u •fe;i/fefe 

l5©mSMOSFETicAS8il{CiiM$n. S^-ifSi: 

^nfc2^ijfefe!5©m5ffl^faiSAi4*tgiji^$nso 

nfCcfcf)^ <SrgS«;^;<bi;iffi«m*?>Wc®:3:^ h-fb 
?&l2lofe#-3iJR:jJiC©2/K- h;^^?^-^ 5/^'MRAM 

[0 1 1 1] sii ami. ci©^B^Asafl§$n*::^^7^ 

-f >vi'MRAMOy^:UTH'MARY®^ 1 0©IUS 
fi^J©[HlESSIAS^$^^Tl^5o I113{C*3V'>T. ;^^';7' 
U^MARYii. 4tlC®J|!S$tT,/d:V^*s^ nm(Dy^^y3\p\ 
{C5pfTbTE«^n5»§ji55cffl9-Ki^WXwp 
IC^-KiS) SUfil5!*^aibfflV-Ki^WXrp (H 2 
©-7— Ki^) ^i:. SiS^^rSllrWbTffig^nST^- 
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■b ;i/M C p q ^4S|&?4^{C SEE ^ n 5 . 
[0 1 1 2] y^:>JTl"l'MARY4«fiKt-a^^'J-b 
;i/MCpq^(±^ -SsffflCMOS^ V-*^— ^S'lHlKN 1 8 

>''?-^5'[l]E§Od*.s ^©(±l:^;Sg?A5±i3A:'3y-Kt:Sg 

[0 1 1 31 ±B3^^;^cr)A±)>'-b-td:. ^tjii^^'fflff 
aiRSiJffllMOSFETQ? 3 (^9CDMISFET) 
/M^T. ^liS-rS7^-^5'SSDq^}Cig^$nS, ±!37' 
-^liD q^i:BIES©m«(t 1 L(D 

1 OCDMI SFET) tji^Xf\cm?i-&VmMOSFET 
Q7 2 lOMI SFET) ASil:?iJJB^{Ci9:Jte>n 

^nS. ^?^^tHbfflfTMtR$»M0SFETQ7 

i.©y- K{±. ^I^^B■rs±l3^^^^iH^ u^t'- Kf^wx r. 

p ^^^ SS«^(^(±i U ffl M d ,S F E T Q 7 2 O-i^- 

hfis ±f3v>>^©ai^3^-KJCi!g-&$n5o 

[0 114] ^gjisijiffl^-KJ^wxwpsu^SBa^tBb 

fflWXrp^tt, l2l^$n55:V^X7'Kl/:3^7^=i-^$^XA 

TMJRe<ji^ t ^ \ y ^ ji/©3iJRt^S fc: ^ n 

h7'>7"WA2il>*-b>;^7'>7'SAt 
[0 1151 Z(DmMm(D;A^y)T\^'i MARY Its V 

^RAMT•feat:^)ip*^^:)e.•r^ u-t^i/tc^^ 

[0 1 1 6] ±f37>yf-©Hi;t7-^-K{±. 
ttlbfflM0SFETQ7 2®y-h^:fl^LT> *tfti-rs 

^i!*tajtl6{^^tiMt57^-^'i^Dq07">J5=- 
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[0 117101 4tc{±v ::i(D9^mifiMm^titz7.^7- 
>y^^RAM®p«^U7V'l'MARY.©^ 1 1 ©USE 

^RAMtt, ItiCSlJpg^tlJ&VxAS, 2;}i-h'RAMi:^ 

[0 1181 El 4Jr*5V^-r^ UrU-fMARY 
g^nS^gjii^i^ffly-F^gWXwp (lglCO'7-H 

m mil. aia;5[Ri{c¥fTUTi2s$ns«$3i5^»-ffix 
^aDrq {m2(D7'-^m ^&#tro cne)©«g3i 

-b ;i/M C p q tl , 

[0 1191 UrU'MARY^^fiKI-S^tU-b 
;i/MCpq^tt, -Jt^-® CM OS-f lUS&N 1 8 

SlTN l 9>i)S2£Sjt^^ilT«:57>>5^*»*«J5£i:1- 
S. ^0|I^S^?!Hc:*3V^T. ±t3^>;'f^S:18J5£1-S-:^CD 
'f Vv'^— ^j'SKN 1 9li. '(fe:iS©'f >;i— ^'tas&N l 8 
lcit«£ bT'h$*|gifttg:t7S:^o J; 5 {clSm-^n-So 

[0 12 01 ±l37y^©-:5CDAtH:^-^-Ka. i|^tc 

^^ffl^f jltK^JWM 0 S F E T Q 7 3 1 2 CDM I S F 
ET) ^/TbT. MjEi1-?>«ga5^*-ffl5=-^'^Dwq^| 
tCjg^^nS. SS5^ttlbffl7'-i'i^Drq^i:llIg&CD^ 
JfeSai:®F^{Ctt. ^5^aibfflffilf?©J»M0SFET 
Q7 1 (^1 3©MI SFET) St>-^i*/^tB b^MO S 
FETQ7 2 1 4CDM I SFET) A^iii^JflJ^tCig! 
tte.n2>o -hl35^v5^©fte;&©XtB:by — h'tix fcB*)V 

-^•i:b■rllwb$n^ ±a3SS5^/^ffib«Mo sfetq 

SFETQ7 3®'!7'-K±. nt&ir ^m^TikHm^J - 

?^wxwp^{cijg^^nx m^mx^mnmiswmMos 

FETQ7 l©^-b{i, ^JS-ri.^»5(iaibffl!7-Ki^ 
WXrp«{Cig^$n2.o 
[0 12 1] «§3i55<^ffl'7-mwXwp^{±. 

xADW{cifg-&^n. \y^)\'oymm.^mtii 

^nSo Is]#^c^ ^a^i^mbffly-HJFawXr p^Ji. ^ 
^^*ttS b^- ^©las^$^^>5:v^^^«^lt^l bffiX7 H VT^^rO 
-^XADRtcig^^ns ^l^-e5t>'^'f i/-<;u©®lRtt 

JfeV^A^AJ^-f >v3=-CSW5:ft-bT«§3i«^*-fflft®7^- 



(17) 
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[0 12 2] ^CDS5Mfi?iJOp<^ U/'W-fMARYIi, 

5J^-^RAM■t•^&S^::^)*^A-t)e,r^ ^T^-^SaA^*- 
-fb^nSCltTN U-b tJ«K:^tUTL"f MA 10 

7 >;^f^®tti^3y-b-*s, S^o^dtBbfflMOSFETQ 
7 2 ©y- h ^/hUT. ?*JiS-r.2>igfl«*^tHbffl7=— ^^D 

fefc!5OmSM0SFETi;c{i7{iT-i!S5^(^. ^Jfefe!5 0 

mmm^mm.it2^-c-mtso st. ^^^^^ ^^^^j/^ra 

[ 0 1 2 3 ] 0 1 5 ta, ^©^a^iSjlffl^tlfc^^'T^ . 
-f ^>i'MRAM®-fe>;:^T>rSA©^2®||JE«?iJ®I5J 

■mmmfitiMm 2 ©*s£«?ij $:^»-r s * ©t- s t »v 

[0 1 2 4] lai 5 {r*5V^T^ -fe>:X7'>7°SA{i. ± 
fl3S2O^BE0^Ii:|5lfl|{C. -^©Mi&M 0 S F E T Q 4 30 

^UCT>T\zm-^-^iX. MOSFETQ82itrQ9^^ 

bT[Hiiis©«jimjEfciig^^n5o iMt^sMxti^f- 

OSFETQ 1 3 • Q4 8^/^bT, SteA^b^-K/ 

Vs=Vccx (Cc + Cm)/ ( (Cc + Cm) +Cd) 
=Vcc/2 

fcJfeSo 40 
[0 12 8]o*»?, ClO^^yc-fe^J^T^rSAT- 
«±s ^i«<^tBbffltt®7^-^'i^CDri:[slK©ge*«{4i: 
©H{CMO S F E T Q 7 6 4^e.*i:?>SS^g!*5ftADStl 

ffittilv^— ^?ac D r ©^i' — i^^'^iT^® V^;i/V s 
iix I51^©«jlSS;ffiVc c©{5{S— :0-©--r5fet)*>-b> 

itJ^ 7-U5=-V-S'MOSFETQ8©tt{t^5"r ^ >^ 

ja^bT-#.5t.©-r*fe?.o 50 



grtj^crU-b-y bfflMOSFETQ 1 0 §:n-bT[llE&® 

[0 12 5] CI®^Jg^^J^343V^T, ^a!^tBbffl«il7^- 

TQ7 6A^5>*5^*^|g*:n'bT^ In]S§©jgSfe«{4lc 

V^*s, ^^';7'l/^'©9g5^*tBbffl7^-iJ'J^©^*§*:& 
Cdhb. aa^^tBbffl^til7=-<J'i^CD r©»^gMS 

Cm= C d- C c 

>fe S #a:^fi C m ^ ^-Q i d Kf t * n S o 

[0 12 6] H2©|||iSF!lffl-fe>^7'>rSAT-{i^ bO 
M©i^Jc. ^^^tHb^7^-i'M©®K^i!)<'^A5i6lTb}t 
^^^T-s iltf^^nfcSg^^ctBbfflT^'-^i^Jit/fSlfl^f^tBbffl 

^^ MJX^tifcfflg^^^tBbfflT^— ^i^:Rt>*^«^ffibfflttil 

Vs=Vccx (Cc/(Cc + Cd) ) 
5fc5m^©L''<;i/Vs h^nSo cctn Sc^^aibffl^^ 
3i7^-^i||CDr©«5fe^aCc{i. 3im^5^*itabffl^t 
ii7^-^'^a©ar^§*CdCltKbT/J^^v^fc^^), ±13 

U — S^MO S F E T Q 8 &5=--V — i^i' jiT8lT^*> 

EI2©^}E^?!l©-fe>;^7'>rS AT-{i, l/'^;i/V 
s4fta.'WT:^L'--^;i/Vrfc-t-Sfeto. MOSFET 
Q8*s:t>tt^i:^tLS^r^^a<]8ttiS^rSieJ5*5fe 

[0 12 7] i:Cl?>As^ Cl©^0iJ©-fe>X7'>rS A 
t-^i^ ±i3MOSFETQ7 6A^f>^»). *>-o, Cm = 

cd-c c55:s»a;^ficm&wrs^fi^s;*5, 

mbfflftilT^-^S'lf^CD r i:iaii§®ig%S{4i:©r^{cM 



[0 1 2 9] Ell 7{c{i. co^BjAsaffl^fnfe;^^v=- 

W <i'iJ'^RAM®-l:>;^7'>:?'S A0^4©^Jg«?!l©Il 

A(i. ±tm2(Dm&miimmiz^ -m®mkimosf 

E T Q 4 5^it;tQ 4 6 $r^tf-b>;^llg§S C^a*^J5E 
i:-rSo -fe>;j^[HliiSSC®#Stea3:^J>— Knofi. tB 
yn-^HS&N 1 l®A:^«?{Ci^^$n. 

ru-fei' h^Mo SFETQ 1 0 1:^ \^xm^(ommm 

[0 13 0] Z.(Dmmm^Zi5\,^X. ■t>7.T>ySA 
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SSL SI (lgicDV-^;vt/:7Miiss) ^m^^o 

M0SFETQ7 8 • Q7 7i:. Cine)CDMO S F E T 

:SM0SFETQ8 0Sy^Q7 9^^tfo MOSFET 
Q7 8SlFQ7 7cr)^tii^^^nfcV-:?^li. ElSS^Olg 
Abmffi^*£<&^nSo Sfc. M0SFETQ7 acDy- 

±5E(Z)MOSFETQ8SO^Q9&:fM/T 10 

[0 13 1] U^JW>y MU^LS l(^^^SfeA±;y — 
Kni{±, ^?>^fflM;^'f ^;;^MOSFETQ 1 3 • Q 
4 8 imi(D<^m^m) ^^LT. M0SFETQ77 
OD^^— 55::b'^l/^;i/S^>' MllSSL S l(DK^Xtl>^ 
— K/n iCrSS^^n-So M0SFETQ8 0St>'Q7 

il&^nSo ^fc. M0SFETQ7 8©Kb-r >(i. M 
OSFETQ46 CD>y- h f ^ttot>-fe >:?^[11KS CCD^^ 
SteA*ry-K^c^fg-&^n. M0SFETQ7 7CDHU 20 
>f>{i. M0SFETQ4 SCD^y-h-r^&fc-^-fe^:^!!! 
g§ S C (DSK A:^ y - F ig-^^ tl S o 
[0 13 2] lx^;us/7 MhIKLS l{±^ . 

±IB ^ ^ ^ > ^It ^ 0 r 1 ^ V h $ n ^ Cl h T 

itatV^;i/£x M0SFETQ7 8i:Q8 0$»§V^(±M 
OSFETQ7 7i:Q7 9 >y^^ ^ >;<hfc^M'&-o 

[0 13 3] C:(D^ifEMor)-fe>>^T>>^S A^iJV^T. 
±iaMO SFETQ8«i<5^-< l>^m^<i>r llZ^^X 

i:. MOSFETQStt^ ^S^$nfc^^hBbffl5="^' 
fSSU^Sc^tii Uffi ttilT^-^*! C D r CD^ ^ - :3i 7^ 

mm^x:t>umii^ti^mm::^-f ^>^mo s f e t q 

1 3 • Q 4 8$:f^bT^ hllKLS iCDSte 

[0 13 4] '^0^)^S^ IS^aiLfflftil^-^^CDr 

LS l{CckoT^cDitiStL/^;i/:65ft3t7WT>^i/^;i/V 
r ^7?B54i)?>?x*&Sipa{it'?fctot> V-^;i/V s hcDU 
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V-S^M0SFETQ8 (Dmi'^P ^ I >^/^f±i^^&^ 

e^e^|g;&iS{t^ci:?&<. "t3>x[siKSCcD>'WT 
X «E SiS-fb T- 1 ^ t T- S o 
[0 1 3 5] Ell 8Jc{i. ZCDmMtmm^titz:^^^' 

MTtt. it^^c:$|JPM^i^'fcv^>^)S, SS^tBUfflT^-^^^fct;^ 

[0 13 6] 01 8^^^V^T^ "b VXT' >:7'S Ai±. ± 
mm2<DmMm^mmi:i. -?^coMi!jMOSFETQ4 
5 S t;^ Q 4 6 ^tf -fe > j:^ ESS S C ^ **«J5£ i: -r ^ o 

hfflMOSFETQ 1 O^^bTIUKcDSiESE^^^ 

[0 1 3 7] c:collJE{^Jti3V^T> -feVXTV.rSA 

SSLS2 (^2oDU'^;l/i/:7 MUSS) ^m^^o \^^)\^ 

MO SFETQ 8 2 • Q 8 1 i:^ wn?>0DMO S F E T 
©V— >^{l!lt3^n^niS{te)n^M0S FETQ 8 4S 
t;fQ8 3i::&#tfo M0SFETQ8 2Sr;^Q8 1 K 
V>f >{l[SS&0DS5IS«EiC^^$tls M0SFETQ8 
4RXJFQB 3(Di^m^^^tltz^J-?^{±. Igl&MOSF 
ETQ8 5:fe^^bT[Hlg&CDSmSffi^C^-&$ni>o MO 
SFETQ8 2C[)>/— htt, U^JVt^y hm^L S 2(D 

^mmxti^-Yti.x. ±iB^^tauffittii7^-^fA 

CDrlC^^$ni>o Sfc. M0SFETQ8 l(D>y- 

X. m^ommmmzm^^ti^o 0^5. z(Dmmm 

[0138]MOSFETQ8 3<DV-Vit. "^OYU 
-Olzm^^tls $e)tcM0SFETQ84CD>y-b^ 
m^-&^tl^o CiniC<tD\ MOSFETQ8 4SU^ 
Q8 3{i. SJf^^^-ff^Sgi:$tli>o I21&M0SFET 
Q8 5CD>/-b^(i. ±3iEcD<5^'Y 5>^{S-^0r l*5#fe 
^$tl^o MO SFETQ8 20DV-;^{±. l/^;V->7 
MH^LS 2CD#SemiJ>'"K^bT. -b>;=;[HlgSS 
CcDl^^SA^ry - Kn i tc)^-&$n^o 
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[0 1 3 9] dtl^OClilfpe,, hElf§LS 
2 (±. ±fBi5' ^ 5 r 1 As/^'f l/'^;!/^ 

/fete. -^CDiSsKlx^A*, M0SFETQ8 2ifct;fQ8 
4 *t {CM 0 S F E T Q 8 1 St/f Q 8 3 CDn ^ 

[0 14 0] ^®||JS^JCD-b>>^7'>rSA{i. 10 

T Q 1 3 • Q 4 8 (^1 (DW^^m) ^^tSo 

'>5^M0 SFETfi, ±l3^2CD||SE^JOS-&i:|5l 

E&CD«?limffi^O*)CQT-fe!3> l'^;i'i^7 >[iH^LS 2 20 
®^^Steai:tr>'— F®iSgS^^;H±s affHEScDfljlSa 
fficD-:a'CD— -r^feb-fe-t >:^ll]SS©aM>'^•-f T';^ 

T Q 1 3 • 0 4 8 c: ^: 

ESS C®SfeA:^;y- K/n i te^^ti, -feVJ^^iaES 

[0 14 1] c©^5fi^J©-b>;^7'>7'SA 
{i, 7"i;5^i'-i^M0SFET®;t7^J"f ^V^'ira^ 

Si:ri>^S^IS!^aS(t-5:ii:'a:<s -fe>;^[iliess CO 30 

[0 14 2] J[il±©«^©^SS^JK:g^$tlSia{C, Z. 

[0 14 3] (1) in'^—hy^^y^-f^^i^mRAUmoy 

-^ut(Dmizm\f^fi?>'nmm.mmMo s f e t hti 

A M^O ^ t 'J -fe;!/^ fc t) ©mSM 0 S F E TIS* 5 ffl 

ic, ^fcjijfefe t) ©ms^i^j^iss 1 ^© 

[0 14 4] (2) ±§3 (1) «^C*3V^T, U-fe;i/ 
©fT31tf^ffl»M O S F E T ifi^Jt:?iJ^miJ»M 0 S F 

ETSriajtscttN v^^?|^b5#-M^RS©^^ 
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•fe;i'fefct>®^®M0SFETfC$:6{iC, Sfcjijfefe 
[0 145] (3) 1;J^- hJ^^iJ'T^'f 'yi'SRAM^® 

■7- K^t:i^^^tiS«§ii»^fflffatR©J»MO S F E 

T^?>t/ft±t3v y5^©-:&X{ifb;&©AtB;by- h- i: 
i3v >i'f^^«fiE-r 2>-*t©-Y >A-<5'[l]^©d*.^©tB 

*5S?A5«§aa!^tflaAffi;b>'- K{cis-&$ns-:)?©'r 

[0146] (4) 27}^- h:^^J'5^'f ^yi'MRAM^® 

SE^^n'r;&55^y5=-i:. ±f37«y5^©-:&$>i.v^(i- 
;&;Rmte;^©AfctJ;^>' - K h ©T^-^J'^StcH 

t^n^tiisit ^>^^^. 2{i©fTatR$iJffliM0 s f e t t 

-RKUmO^t-^^ i; ■fe;Ufefc ») ©fl/f®M O S F E TiSS 6 
ffltc^ SfcmfeD©m5«^^iR<&2*C&MU ^ 

[0 14 7] (5) ±13 (4) IMfriJV^T. u-fe;i/ 
©&fT3ltR»M0 S F E T i:ia?lJK:^J31i^$OTM0 S 
FET^-en^tliSlt5Ci:T% V^t)f0S*-®^RSO 
2:}^-h^^>JTU''f^«J5K1--S. cmtilj, 2#- 
hx^J'T^--^ '>r57MRAM^©B«a::*3^^b<iiM-r-t 

^-Mt/^:7^S;S:SRS2Jl^- h;;<<J'7^'f 
MR AM^©y ^ -lr;i/fefc 5 fflflffSM 0 S F E Tig(^ 
Sffltc. *fc?iJfefcf)©E)rgM^^IS^4*{c^rMb, 
^©]S««fb2iV<g3;^ bYbSllSci:is-??gs, 

[0 148] (6) l/Jt-h;^^7^-f ^i'^^SRAM^® 

ffl-^-KJliJSt/fftla^mbffly-Ks^^&iaitSo 

«tS^>>f^i:x :i©^>i;f^©-:^©AtB:^>'— h*i:±ia 
7=-^i^i:®F^ tciSft ti^©'!;'- h As±l3S$afl^*ffl 

Tt. ±§37^-^S'^i:[i]li&©g5*«{4i:©Fafctt2?iJJi5^ 
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^SS^ci3l^T. ■5<y5=-®tB:/3y-KAs±f3S53;jittlbfflM 
O S F E TtD-y- b ^&:^^bTF^gES>J^37^-^'i^tig^$ 
tiSchTN Sga^^^iHblijf^fcht^^pi^ ';-fe;i/CD«J# 

5=— ^iS©r »; f^-v-i? i^-«!.;i'^Sffiji5KaS:«-r'g -5. 

[0 149] (7) 2 7}t— -y^^^RAMS?© 
^a«^mb5}?-hi:bT9ffl{bb, ^TT^-VCDy'—i'U^ 

P^lCig:lt^tl«t3li5!*fflfT31tR$iJWMOSFETi:. ± 

mzm^m b^ m o s f e T.i: tc j; 5 m^s. b^. ±13^ 

^m.^. ±i3^5^*.abfflMOSFET©'!7'-b<£:/hbT 

SRAM^o^a^^Ltiibl&ft^^Sfbbo^, p{^u-fe;i/ 

fefc>)Ofiff5M0SFET»S:7f®l-, Sfc?Ufefc»3© 
mSffl^i^lSS:2*lC^n^nffl®b^ ^©lS««-fbS 30 
X h Yb ill 5 C i: *ST- g -S) o 
[0 15 0] (8) ±13 (7) IB^C*5V^T^ ^^U-tr;U 
©•tiia^fflfrMmWMO S F E T tit^iJC^giii^ji 
ffl?>JjiJRSiMMO.SFET:&ISr(t. ^fe^^!^tmbffl7^- 
>yf-S:J>bT^5^*itBbffl^*ii7^— iJ'^a 
{c®tRfi<JtcgEi^-rSo ctxt-J;!3s J:i3 2 7K-h;:^;5'7^ 

>>i^SRAM^©Stii5^#-h:&V^t>(9)5#— ilj;^ . 
:J^S;i:bs ^©?i»S:^jS:*b<iJj^T-ti.o 

[0 15 1] (9) ±13 (8) IHK:43V^T. ^^V^tBbffl 
7^— ;5'iS&ISK©S%m{a©J:-5^o<^U"<;i/{cru^ 40 
•\'— i^U Sc5!*^aibffl?t3l7^-^S'«|^[H]E&©mj®«ffi© 

^ t u x^mvimsmmyi. o s f e t ^m.\f 

sc:i:%<, ±f3 2^-h^^J'7=--f '^'i'SRAM^cSg 
fl^ffib^-h4v^^pi9)5^-atR;^SJi:bx ^©rig« 
tj?£^b<»MT-§?>o ±13 (7) ^tv^b (9) 
iltcif), #-®tR:^S?££ES2 4^-hX^5^^>;;^M 
R AM^©^ ^ ij U ©mSMO S F E T?S!(^ 8 

<HIC, Sfcyijfefc >5 ©mS{l^^l&4 3 *5c^ix.^n#J 
i^b. ^©i^^»<bSt/ff£=i;^ h'fb&E?.c:i:*st-# 50 



So 

[0 15 2] (1 0) ±13 (9) Ii}C:f3V^T^ 

u »§Ji^ffl^T®^;?MosFET^£l§?g?■r•5?lJ^cB^g 

^tiS 2<a®^t ij-b;i/-r-Jt*-tii<, cint:<fct)^ ±13 
#-Mtf?^r^^£«S 2^->;^^7^'f y^^/SRAM^© 
/ ^ U t3 ©FJtSM O S F.E Tm<& 7 . 5 illcffl 

^®iS5^«{b:st;ffS 3 ^ h Yb ?£Jiii-c- § 5 o 

[0 15 31 (1 1) ±13 (1 0) m^^i3<-^•r, 

-h-Zlt;ftB;b^-Hi:bT*ffl<bb> ±13^ •>5^<fefl|jgg 
■r*-^©^>A-<j'[HlliS©a-fe> ^©tli;t»SS?*^di;t> 
KCiig-^^ns-*®^ >>'N--^'[a]KffllEi&tg:^& 

[0 15 4] (1 2) ^ii;^©-b>^[H]l^&a*fi|jq£i: 

^tj^-^bx ±B3^^R^X:by-b-i;^©HSX±i^- 
Ki:©^lc. sl5^fcHbfI^«*se5i^nSHBy©A;bfs 
^ifA©ilJKU--t;i/$aipS{£ri; b-C±l3SteA;^3>'- H 

,{ce^-rs^i®^^s*iai£aS:{ts. cinfc:<t?)> 
basv'>i';uji> F^®-b>;^T>7"&l?:s-t-§ 



[0 15 5] (1 3) ±13 (1 2) ll©-b>;^7>7* 

^bb^ *^o®|^^^^mbffl7^-^'i^Slil 
s§®jgflfesffi© J; a D u '<;i/k: 7- >; ^-y'— i^^^ 
tBbfflft^l7^-^ifa$[SS&oa;^gS;JE©J:^fe>'^'f i/-< 
;HC7'';^-\'-i^-ri.±I3X^'7^'f ^y^-SRAM^tJi 
ffl-rs. CtifCit), ±l3^^7^'f \y^'SRAM^®7= 

-i'i^©#-'fbsji3i-r s c t AST- § .So 

[0 1.5 6] (1 4) ±13 (1 3) ^^Ci5V^T^ -bVX 

T>r©-b>;:<lHiKS> ^iffl©SsmM5^— Mti*iiHi 

K{cj;f)^fiK^So ±i3-b:>:^[i]ES©I^Sem:t7 
^--b'Sr. tH:^j-f >>'N--^[ilSS®A:bi6g?lciSg^U ± 

©16#;&S^{bT-S5i:fc*.{c, -fe>;^7'>7-*s|^i;f^ 
tt® i: ^ 5 i: g ^ © m^J '<;U S:5g«t- 1 i. . 

[0 15 7] (1 5) ±13 (1 4) Jl©-fe>;^7>7*t 
^3V^T^ -b>:^[H]E&©^^SteA;^^-Ht-'&:t»t>Sg«!*LHi 

bfflft®7^-^J'i^i:[plES©aj)gaEEi:©ra{c, tfcStfi?)/^ 

tifc^*'j-b;i/o«i#7^-^J'45i&a "O" T-fe?)i:t. 
av^^A 2, tMff^m b7^-^^4s^r&-r 2)^a«*^m bfflM 

OSFETtCio-r-T^-TJ^^^-S^^tuSiVAfct, m&i 
6<JJC3t->t^^h$ni>MOSFET&l9:{tS. dtltCi 

e>-r. ^a«*itiJbffltt3lT-i:»ipm{4i:®^©U^;HIS 
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[0 15 8] (1 6) ±iB.(i 5) ia®-fe>;^T>>^{;: 

b^^ilT^— ^ 'J 5=- + - ^ 7'$! T^O ^JV 

4. (5{S|5]ES©««S1;E©— ^cD— t-'&to-fe-fe^;^©^ 

[0 15 9] ( 1 7) ±IB (1 5) lS©-b>;^T>7*{C 

L ffl ^' h ESScD Silg«£E i: © ra t iStt ?> n S 

7""J5^-V-i?M0SFET^, b^T^ 
- i^StrSS^^;. tB b ffl «3l J: ^ + - oi 

7'A5ifi^7b&^*). ^\:.m^(Dmf^1l\1ritym^ii-t 

ga^l6§iait5Ci:*<. S5^tBbfflftil7^-<J'iSo 
5^ ^ - T^o 1/ <£m S u S T-^ b± 

Jf^ ■fe>;^[HlE&fc5i*btJ?!;^Qf)^i:-'^^'T:^SES:-^^i. 20 
[0 16 0] ( 1 8) ±B3 (1 5) ilC-bV^^rVT-tc 

43v>ts •fe>;^iiiES©H!iia;ic. m^B^\^mp<m.y^~^m 
©fiSSb'^;w&i^< bTfe^t-sSgi©i"^;i/i'7 Mh] 
ES<£aS:{t^ ±13^ 1 ©«i^^laS^ U'^^'l/i^^ MUSS© 

fc5&<, *fc7''J5^^-i;M0SFET©:t7^'>f 5> 
^(cait?£&5Ci:/d:<, -fe>>^Ii]gS{c?*bTi**a«J'&: 
yM7';^Sm$r#^s::i:AST-§So 30 
[0 16 1] ( 1 9) ±13 (1 5) lM©-fe>:^T>7'{:: 
*5V^T, Sg^^*lffibffl7^-^^f,SStJf^^^^^^Bbffltt®7^-^ 
/iaSi:'&tcinig&©S®aa©i-5*c^^'f 
^— *fc±ia-b>;^[iI^©BtilS:H. Sc^^^mbffl^* 
il7='-^5'i^©BM^^>'l/$:fg< bTe3a-rs^2©U'< 

U^-\'-J?M0SFET©:t7t$''f ^ ><7lca^:Srt6,-5 
Cli:^<. -tr>;^|51EStMbTJa^«J^^W7'X«£E^ 

[0 16 2] (2 0) S«^i^7-Sti*iIlI^iPe>:fet)fg 
iijM 0 S F E T bTMtRfi^j i: ^ S -b > 

i:leIB&©Sj|gSffii:©F^{c|S!{te>n?.r';-b>y hMOS 
FET§^^r•fe>:^z>7■^c^5V->T^ ±f3-fe>:^IilE§© 

i: ^nr*^ e.m^©^F^f£{te^«sgi: $ns^.2 ©s 

E T 45 IS (t n S c tc J: -p T ^ b 5 -fe > M :t 7 -t 
h^Mfib^ ^©■jf^SS^'fbT-^So 50 



<!tii^ 10-222985 
40 

[0 16 3] ±13 (1) «^i:V^b (2 0) IS© 

S»«BIg&ga^®«f^^^^fbboo, ^©^<yr® 
«Sr«i'jNbv -?©firSaS;'j{bSmS=i^ hftSrSS:! 

[0 16 4] )ik±%mm^zi^-oxtj^-^fitzmn-^mm.m 

{c»^&ft«i:fi<Jtii0^bfcAs> C©^B^{i±a3^SE«?!lic 

Ki^$tis*>©T-tt^<. ^©5e^^SJ!^^b;&v^^H-r• 

V'f MARY{Cft«^ix2)ie'fe«IS©^^ UTI/'C & 
^tr^)OT•^feoT^)J:v^b^■aiSt^^ <y h©t3«7^— 

[0 16 5] ;<t'JTV^'MARY?£;KJ5gt-5^ 

^';-b;wiv ^IhIK©P9=-^>*;l'M0Sf 
E T ^Sffiiit g t ^ V > t> 1$) 5 iSffiJn; ft <^ S © ;^ ^J' 

CSW:&«fiS-r5;^l' ^y^^-MOSFETtt. -T^-^i^^i 
tJ^^tjlT^— ^ if^© 7" 'J — b '<;i'$> S V ■> {ifS^ 1/ 
MZ-m^X. P5=-^>^;bMOSFET3i{iN5^^>^ 
;bMO s F E T©v^■rnA^— :5©i?*^r-^J5S;bT* J:V^o 

[ 0 1 6 6 ] 0 1 (D-mmXi\-^. p{ ^ 'J -fe;!/®-? «y f^© 
-ncDX^tsJ- Y'k^ti^-Y'BaiXtiJ- Ki: bT 
«mb•rv^:54^ 5 ^'5^©V^m4^©Am;'3>'^ 
±i3A;b y - K2iy^fcB;b y - K i: bt^ffl bt i v^„ 
coS^, ^-Y h-r>7'WAip?>«il&$ti5«§iii«*i{i 

T> M0SFETQ8{i. •fe>;^T>7'S A4s^^i!;#tft 
^ h ^ ^^ S h § ai bffl tt3l7^- ^J' <fe 7- 'J 5=- ^ - 

^a!;itBbfflttii7=-^'J^$^05^^-i;s/3i 
T^©i^-^;i/Vs<£«IEt-Sf^ffli:S:«^alit;?.S*5^ ffl 

^c::i;icsij^©MosFET<&iS!», ^n^neM<5'^ 

[0 16 7] fflffl^'f '^/^^MOSFETQ 13 -04 8 
:5I>-Q 1 4 • Q4 9^{i. P5^-\'>;|^;ny[0.SFETX 
ttN^-^' >^;i/MO S F E T<D\^-rflii'—ysO^X%':> 
t:4)J:VSo ^-f ^>^7{t^9ir lJiU«<d r 3:&t>y«CS 
te^-r ^ >i'{s-^/'?5 r 2SU^/95 r 4 ^fefl^fig-r^Sfc*!) 
©'T >A— i'lllESN 1 2*V^bN 1 5tts ^tl-etltgJS 

{cjsbTasitis©^ >>'t-^iiis§{cB§mx.-r*) J;v^o 

[0168] 03 t*5V>T> «§iie!i^ffl&VSBi^Hl bffl 
XTKl/:^7^n-yXADWSUtXADR«te>W3#^ 

YADRtt, ^n-en^^rUTU'f MARYSli$^T• 
i^f!l^c:i^Mb■r^) J;v^o S/t^ 7^-^'A:^7>'^>y7r D I 

#II5EC^J{C*JV^T. MOSFETtt. #|1©M I S F E 
[0169] 4*^W*©®H^ 1 iSJfeV^ b^ 2 0 
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MARY (Dm 5 (ommmiz, mnm)R(off&mmi om 

^ U r U-r M A R YCD^ 8 CD^SS«?!]<£f#S C iiAST- # 
E17tC^$tl5;>«^';TU"f MARYtD^4 

';rU"('MARY®^6cD||B£Wc. it^ftlf 10 
1 2k:5^$tlS^^ UTH'MARY©^9©||5S«^J^ 
[0170] $f>C. EI2{cS^$n5-fe>>^7'>7"S A 

1 a^mmmt^^. i^mm^o^^mm 2 o^iamc)^ 

A(Dm3(Dmmm^m^z.tifix-^^o z<D!^mm^<D 
mmm 2 0 mmmo^^BMit, m 1 5 Rnm nttt^xj^iz 

m 8Jcg^^ns-t:>X7'>7'SA®||SE^Jlcfe, iiiD 
UTMfflT-gSo 20 

[0 17 1] ^mmmiziii,>x. mmiz^mcD^-s^ffistj: 
x^cDmsLomMmifim^tiz. ^mmmi^a^^x. m 

ffl*^*^-&t)-e-CjSUt^ P5^-\'>*;i/M0SF.ETStJfN 
f=-\'>*;i'M0SFET&e§j^^i>C:i:*T-&-5o 0 
lSW^ia2%C,t;fCll|5>feVM^^2 30H^$ni.#ll 

AM©:/D>ye7;^fiX^et,t;cic:H4{c:5^$Jx?)$iJWt^S 30 
[0 17 2] y>±(D^^fttii:b-C*^B^%lcj;-p-r 

<Dx-itt3i<s.m^it. j^'BVTi'^icmt^'&mmiit. 

Mt) b<tt^^-Y4t-^ • CMO SMRAM^lCifejlfflT- 40 

a*«fiEi:bfeSV^{ii'>y;l/al> HM-fe>:;^:p>7"S 
'il'S ht- 5 ^|i***:i3ta:^® ^ 6 tz c; CD J; ^ «:*^i*:|B 

[0 17 3] 

[.mmt^m M^^^^xwr^-^ix^^m<oo%^^ 
e<J^^^,©t:J;oT^#e)^^5?SJS^®*{cii^g■r^^{^^ t so 
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^tUTlx-f ^&fl|j5S;-r;?,7=-i5'i^S:m-'fbbs Cine,® 

-^tRSfcu 7^-^'i^<fe^gEt-S2jijffl^^ y-fe^u-r- 
^t^-rsiifctic, ffSli?ffl©$iJfflIMOSFET.S:B?gE 

-fe>;^[iIgS?£»2^{c^^b, ^a:>4mm,XtiJ-Ytti. 

[0 17 4] dixt i t), ;<^'7^^ •i'^^SRAMoSg;'* 
HibmsSESfMb-oo, ';7'U'f®?iJSfe»3®flffS 

^t^^^4fflMb^ p<^'j-fe;i/fefc»)®m®MosFE 

:^^^'f >>^'MRAM^f::jS-&b>!)»-2SSltiitbdSi^ 

R AM«07^-^'J^®#-'fb^«l«-r?. C i:*5T- 1 So 
^®^m> 7.i'5^'f ^i'i^MRAM^ClgiBBSmSV 

u^T'-i' ^msffl«®^'J^SrS^), x^j'T'-r >;/^^mra 

[ElH®®#%iiB^] 

[El] C®^B^*Sia^$Jx;fe.;;^^^^ .;,i,^RAMO 

[112] C©^^*Sjaffl$nfcX^7^>f <;'<5'mRAM® 

[US] iai©p<* UTi/'fSt;fgi2®-fe>;^T>7's 

IFv'T hr>7"$:-g-tf;^^'7^'f ^'^^MRAM®— Hiffit^J 
[1214] 03®::^^7^'f ^y^7MRAMO^^!^iaib^M^® 
[05] CO^W*Sjaffl$tlfcXi'7^^ ^^/i'MRAM© 

p< ^ >; 7\y ®^ 2 ®ii£S^j4^-ra5^e<]!&[5iK^-c-fe 

[116] Cl®^?a4SjSffi$nfc;^^'7"^ ':'^MRAM® 

p« ^ i; T'V'f ®^ 3 o^«?ij?£^-rsi5^0^*iiiK0-es 

■5. 

[117] C©^Rg*siaffi$nfc>^;5'7^-f '^/i^MRAM® 
p{ ^ U TV'f ©^ 4 ©^^SJ ^^1-95^5- W&ilS&llT-S 

•s. 

[US] C©#6iatfMffl^ilfcX^7^^ ^^i'SRAMO 

^ ^ >; T-v-f ®^ 5 ©^^fj^^x-ras^s-w^HESiaT-fe 

[ia9] C:©^WAs^ffl^nfc;^^7"'f ^/^SRAMO 
^ <J T U >f ©m 6 ©^^J5:5^-r^^6«)^cll^@T-& 

•So 
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